D ER4poy

INTERIM SITE CHARACTERIZATION
REPORT

FOR
SOUTH CAVALCADE STREET
HOUSTON, TEXAs

000967

REMEDTAL INVESTIGATIGNIFEAS[BILITY STuny

******************************

COMPANY CONFIDENTTAL

************k*****************

This Work Plan, prepared by the REM 1] Team
items of USEPA Contrag Ng. h8-01-6939 jg Com

in accordance with the
Pany Confidential,

Yot ignment No.: 47.6.56 AT
1012199

Document No, 143-WP1-RT-ATEX~1




SECTION
1.0
2.0

3.0

4.0

5.0
APPENRT X

TABLE OF CONTENTS

INTRODUCTION
BACKGROUND

2.1 Site Location and History
2.2  Contaminatign Problem
2.3

. Description of Natural Features of the Site
REVIEW QF EXISTING INFORMAT [ON

Soil Investigations

Sediment Sampling

Surface Water Sampling
Surface Soil Sampling
Subsurface Sgii Sampling
Shallow Groundwater Samp1ing
Deep Groundwatep Sanmpling
Production Wel) Sampling

wwwwmwwu
L L T S
m“ﬂm‘.ﬂ-ﬁ-wf\)h—‘

POTENTIAL IMPACTS, EXPOSURE OR CONTAMINANT RELEASE

4.1 Surface and Near-Surface Contamination
4.2 Shallow Groundwat epr Tontamination

REFERENCE DOCUMENTS

000968

wd
i

L}

i

L Lo o
t
—— s
[FL S,

E=N
[
—_—

1

%rl PN
1
— 8N —




2-5

3-1

LIST OF FIGyRFs

Site Location Map

Present Ownership and Use with Contamination Areas
S0il Rorings and Generalized Soil Profile

Shallow Sand Strata Map

Water Well Locatign Map

Pecore Fault Locations

Sampling Location Map

LIST OF taBLES

Sediment Sampling Analytical Results

Surface Water Sampling Analytical Results
Surface Soil Sampling Analytica) Results
Subsurface Soi1 SampYing Analytical Results
Shallow Groundwater Sampling Analytical Results
Deep Groundwater Sampling Analytical Results
Ueep Groundwater Sampling Analytical Results
(Production Wells) .

PAGE
2-2
2-6
2.8
2-9
212
2-13

PAGE

3-5
3-6

3-9

3-12
3-14
3-15

000969




1.0 INTRODUCTION

This Interim Site Characterizatfon Repart has been provided in daccordance
with Task 1, Subtagk 1.1 of the January 18, 1985, Work Plan Memor andum
Prepared by CDM for the South Cavalcade Street Site, The purpose of this

Rata pertinent to the
» Organized, and reviewed D

Major issyes addressed in this report are as follows:

00097

Site Background

Provides a summary of the redional Tocation, pertinent arey bOundary feg-
tures, existing Ownership and yge (subdivision of the property), and the

general physiography, hydrology, and geolagy of the site, from secondary
s$ources,

Nature and Fxtent of Problam
n-—'—"-—hu—‘._,;“-_

History and ReSponse Actiong
%

Describes any previgys respange gp remedial actiong conducted by either
locat, state, federal, op private parties, inclydin

g site inSpection, tech.
nical reports ang theip results,

1«1




2.0 BACKGROUND

4.1 SITE LOCATION AND HISTORY

The South Cavalcade Street Site is located within the incorporated bound-
aries of the City of Houston,

Texas, the state's largest city and the fifth
largest in the nation,

The site covers about A9 acres in northeast Houston, ahout one mile south-
west of the intersection of Interstate Loop 610 North and U,S, Route 59 <
(Figure 2-1). The site is hounded gn the north by Cavalcade Street, to thE™
south by Collingsworth Street, on the west by the Houston Belt and Terminaig

(HB&T) Railroad Passenger Main and Maury Street, and on the east horder by

the HB&T Freight Main (now the Missouri and Parific R.R.) o

The National tumber and Creosoting Comp
facility on the site from 1911 to 1939,

any (NLCC) operated a wood treatment
An early aerial photo of the site
(1933) indicates the actual wood processing/treatment facilities used by

the NLCC were concentrated in the southern end of the site along Collings-

worth Street, with wood storage vards occupying the remaining southern and

central parts of the site and vacant (idle) lands in the northern third, A
neighboring commercial development of ahout three acres, immediately across
the Houston Belt and Terminal (HB&T) Raiiroad main to the west of the site,
and also fronting on Collingsworth street, shows on the 1933 photo as well,
This property is identified at a later (and expanded acreage) stage as a
Mobil 01l Company products distribution center (wholesale),

[n 1940, the Koppers Company, Inc, (KCI) acquired the property from NLCC

and operated a wood treating facility and coal tar distillation facility on

the site from 1940 to 1961, Aerial photos of the site during the period of

KCT operations (1944 and 1953) indicate only minor changes in site develop-

ment or use from the 1933 photo. The 1953 aerial phatograph shows an axw

pansion of the Mobil 011 Company operations across the tracks west of the
site to about 10 acres, including the addition of a tank hattery and rail
siding at the north end of the Mobil site approximately 1,000 feet north of

S
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Collingsworth Street. Also, by 1953 some commercial development had begun
just to the north of the South Cavalcade Site. Although not confirmed
through deed records, interviews with early Koppers Company personnel, pre-
vious owners and lecal residents indicate the prabability of a smaller
scale wood treatment operation just north of the present day Cavalcade

Street in the early 1950's,

The KCI property south of the present day Cavalcade Street was transferred
by recorded deed to Merchants Fast Motor Lines (Meridian Transport Company)
in 1962. The property was subsequently subdivided into three ownership |~
tracts, as shown previously on Figure 2-2, A northern portion of about i~
22.5 acres was transferred to the Baptist fFoundation of Texas. This tracf,
has been leased and davelaped by the Transcon Trucking Lines, with a suh—cj
lease to AJF Leasing, Inc. o
A central tract of about 18.2 acres remains in the awnership of the Meri-
dian Transport Company and is presently undeveloped and idle. The southern
trdct of about 28.3 acfes was subdivided into two tracts after its acqui-
sition by Meridian Transport Company in 1962, The southeastern 13,4 acres
is owned by Rex Reed and presently used by Palletized Trucking, Inc. The
southwestern tract of 14.9 acres remains in the ownership of Meridian
Transport Company and is developed for use of the Merchants Fast Motor
Lines. i

The Houston Metrgpnlitan Transit Authority (MYA), as part of its proposed
METRO Stage One Regional Rail System (RRS) study, investigated the feasi-
bility of including the property designated in this report as the South
Cavalcade Street Site as a yard, shop and terminal facility far the RRS.
Under contract to the Houston Transit Consultants (HTC), prime contractor
to the MTA, the firm McClelland Engineers, Inc. (MEI) was selected to per-
form a geotechnical investigation of the site. During the course of that
investigation, observations were made of probable contamination of the site
with toxic waste materials from previous commercial or industrial users.
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At that time (early 1983) the state agency responsible for hazardous waste
control, the Texas Department of Water Resources {TDWR)}, was notified of
the probable contamination of the site. The TDWR then initiated the
state's process aof investigation to determine the nature and extent of the
problem, the present and prior ownership and use of the site, and the pos-

sibility of voluntary compliance with remedial clean-up operations at the
site,

At the same time, the Houston MTA, acting through HTC and its gectechnical
consuttant MET, contracted with the envirenmental engineering and consult-
ing firm Camp fNresser % McKee Inc. (COM) to perform a comprehensive contan
inant survey of the site. A CDM report entitled “Cavalcade Contaminant ™
Survey" in three volumes, dated July 11, 1983, provided the first detailed—,

assessment of the extent and nature of hazardous contamination at the o
Cavalcade Site. O

In April, 1984, the TNUR recommended the site ta the U.S5. Environmental
Protection Agency (EPA) for inclusion on the National Priority List (NPL)
of hazardous waste sites. On October 2, 1984, the South Cavalcade Site was
ptaced on the NPL, with EPA taking the lead responsibility for subsequent

RI/FS efforts. The site has been assigned 3 Hazardous Ranking System score
of 38.7 on the NPL.

In regponse to initiatives by the TOWR to secure remedial measures by pre-
vicus owners of the site, the Koppers Company of Pittsburgh, Pennsylvania
contracted with the Houston geotechnical consultants McClelland Engineers,
Inc, (MEI) to perform further site investigations. An MED report to
Koppers, dated May 2, 1984, presents the results of that site study. Sub-
sequently, Koppers contracted with the firm Environmental Research and
Technology, Inc. (ERT) of Pittsburgh, Pennsylvania to propose a work plan
for a R1/FS study on Koppers former Cavalcade Plant Site. A draft "Pro-
posed Work Plan, Remedial Investigation/Feasibility Study, Koppers Company,
Inc. Former Cavalcade Plant Site, Houston, Texas" dated Necember 13, 1984,
presents a proposed R1/FS program for the Koppers Company.

2-4
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In December, 1984, EPA authorized a werk assigament for an RI/FS on the
South Cavalcade Street Site to CDM under project REM II ~ EPA Contract No.
68-01-6939/143/WP1, Document Control No. 143-WP1-WA-ANNM-1. A YWork Plan
Memorandum by COM for RI/FS on the South Cavalcade Street Site, dated
Pecember 31, 1984, has been submitted to the EPA,

2.2 CONTAMINATION PROBLEM

The South Cavaicade Street Site has a 70+ year history of industrial/
commercial use with potential for long term kontaminant pollytion of the
site. A report "Cavalcade Contaminant Survey", in three volumes by Camp U
Dresser & McKee, Inc. dated July 11, 1983, first documents the general r%

. . . . o
nature and extent of site pellution. Section 3.0 presents review of dat{D

in this report, o

o
2.3 DESCRIPTION OF NATURAL FEATURES OF THE SITE

Present Land Use

The present Tand use of the South Cavalcade Street Site is predominately
commercial, made up of several trucking firms, A southern tract of about
28.3 acres, facing onto Collingsworth Street to the south, is presently
occupied by the Merchants Fast Motor Lines (14,9 acres in the ownership of
Meridian Transport Company) on the southwest side of the tract, and 13.4-
acres to the southeast owned by Rex King and occupied by Palletized
Trucking, Inc,

A central tract of some 18.2 acres is also owned by the Meridian Transport

Company and is presently idle (undeveloped) land. The 22.5 acre northern

tract is owned by the Baptist Foundation of Texas and presently occupied by

the Transcon Trucking Lines and AJF Leasing, Inc. The northern tract ac-

cesses to the north onto Cavalcade Street, Figure 2-2 displays the present
property ownership of the site.
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well, as indicated by Figure 2-4,

Physiography

The general physiography of the site is a relatively flat plain with a very
gentle slope to the south and east, Elevations range from about 50.0 feet
mean sea level (ms1) on the south to about 52.1 feet msl along Cavalcade
Street to the north, an average slope of less than 0.15 percent. Drainage
is generally to the south and east to local tributaries of Buffalo Bayou
and the Houston Ship Channel.

Soils

Local soil conditions have previously been investigated at the South

Cavalcade Site {see McClelland Engineers Report No, 1182-0282, Volume 1%,
dated May 20, 1983).

distinct s0il strata.

977

O
A generalized soil profile of the site shows four O

Figure 2-3 depicts the soil conditions throughout <
the site based on reconnaissance barings,

strata elevation and thickness,

Atthough there are variations in

the following generalized soil strata
appear to the present throughout the site:

Strata Depth, ft, flescription
f 0-2 Fill: siltty fine sand
11 2-10 Soft to very stiff sandy clay

and clayey sand

[11 10-290 Medium dense to very dense fine
sand
v 20-80 Very stiff to hard ¢lay and

silty clay, with sand and
s$ilt layers

Figure 2-3 also indicates the presence, at the time of the reconnaissance

soil borings in early 1983, of shallow water table conditions at depths of

one to five feet beneath the surface throughout the site. The shallow sand

strata (strata Il in Figure 2-3) appear to be consistently present

throughout the site and have a regional extent and significance off-site as

Typical shallow sand layers common to

the Texas Gulf Coast area usually contain various amounts of silt, The
relative permeability for sand strata will depend largely on the silt con-

tent, which varies significantly from place to pltace. Permeabilities will
need to he determined cn a site-by-site basis.

a7
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Geology

The geologic strata underlying the South Cavalcade Site consist principally
of interbedded sands, silts, and clays of the Reaumont Formwation, deposited
in fluvial (river) and deltaic environments of the Pleistocene Epoch, flay
and silt materials predominate in the upper 200 to 300 feet of the Reaumont
Formation, with thin discontinuous layers of sand occurring randomly,
Thicker, more continucus sand deposits that occur in deeper parts of the

Beaumont, also show extensive sand deposits in the upper strata of the
formation.

Hydrology

00980

Both the Lissie Formation and the lower Reaumont Formation are common soyrS?
ces of groundwater supplies in the Houston areg although yields are smal}l
ana considered inadequate for major exploitation. The deeper sands of the
Chicote and Evangeline Aquifers, at depths of over 1,000 feet, are the

Tocal sources for major groundwater supplies.

11 The Beaumont Formation dips generally to the southeast., The regional
dip of the strata and the presence of the interbedding sands and clays
influence the regional hydrogeology ‘of the entire area, Published geologic
literature indicate that the principal areas of recharge for the Chicote
and Evangeline Aquifers occur several miles north of the site area.

The predominately clay and silty sails in the upper strata of the Beaumont
Formation, in conjunction with the southeastward dip of the formation,
serve as a confining layer for the underlying Chicote Aquifer, producing
artesian groundwater conditions in the aquifer. Discontinuous sand layers

in the overlying Beaumont are considered too limited for effective recharge
to the deeper aquifers.

2-10
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Surface drainage from the site consi
face ditches, with storm water inlet
into the storm sewer system from the mg
north ends of the site,

sts of a system of poorly defined syr-
$ and catch basins tg convey runoff

re developed areas on the south and
The undeveloped central part of the site ig poorty

The southern two-thirds of the gite drain generally to the south and east

into a southern extension of Hunting Bayou, while the northern third draihs
to the east directly into Hunting Bayou, Hunting Rayoy is a tributary to
the Houston Ship Channel severa) miles downstream of the site,

00G98

Groundwater
S rtwater

0181-0546-2, dated September 30, 1982). Figure 2.5 depicts the location of
existing wells ip relation to the site, Three common strata used for
groundwater supplies in the site area were identifieqd, The more shallow of
the Tocal aquifers ig located at elevations of aboyt 170 to 220 feet below
ground surface, This aquifer does rot ha
primarily to domestic uses.
depths of 400 to 600 feet,

Ve a high yield and is restricted
The second aquifer is found approximately at
This aquifer is devetoped Tocally for mainly
industrial purposes, A third aquifer is located typically below 1,000 feet
and is used primarily as a municipal suppty for the City of Houston.

The Pecore Faylt is the only known active fault in the vicinity of the
South Cavalcade Site. The fault trends approximately east-west and inter-
sects the surface just north of Cavalcade street in the ip
of the site, The approximate mapped location of the Pecore Fault in the
stte vicinity is shown on Figure 2<6, The predicted annual differential
movements across the fault are about 0,4 inches vertical and 0.1 inch
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Houston areg tend to act g partial hydro-

geologic barriers tq groundwater movementsg, Isolated portions of an

ydrogeologic cheracteristics due to local
al of groundwater and Petroleum supplies
resutting in active land subsidence, has
ments during recent years,

faulting, The extensive withdraw
in the greater Houston area,
caused accelerated fault move
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3.0 REVIEW OF EXISTING INFORMATION

A preliminary description of contaminants found at the South Cavalcade Site
by previous investigations provides a basis for

future remedial investiga-
tions,

Any actual or potentia) health or environmental hazards already
identified will be described as to types,
quantities, if known.

physical characteristics and

The most probable pathways of exposure and escape of
hazardous materials will also be described,

Recent 1982.83 investigations of the South Cavalcade Street Site for the

Houston Metropolitan Transit Authority (MTA) revealed areas of lgcalized

soil and shallow groundwater contamination, McClelland Engineers, Inc,

(MET) performed a reconnaissance geotechnical survey in 1982 for MTA in
relation to then pending plans for a Metro Regional Rail System (RRS).
MEL survey included general soil horings and preliminary foundation inve

tigations for the proposed RRS yard and shop facility at the Cavalcade
Site,

wn
8
o
O
They
[ ]

Creosote odors were detected during the ME] investigations and soil and

groundwater samples were collected for analysis. Trace amounts of naptha-

Tene and phenanthrene ware identified and it was subsequently determined
that the site was contaminated from previous wood preserving operations.

[t was recommended to MTA that additional investiyations be conducted to
assess the extent of the contamination problem.

In April of 1983, Camp Nresser & McKee, Inc.

a contaminant survey of the Cavalcade Site,
umes, entitled

(COM) was selected to perform
A CDM report, in three vol-
"Cavalcade Contaminant Survey", and dated July 11, 1983,
provides a comprehensive assessment of their environmental Study, CDM's

site investigation program consisted of the following task activities for
the South Cavalcade Site:




TASK PREFIX NUMBER COMPLETED
Sediment Sampling Sh 4
Surface Water Sampling SW 2
Surface Soil Sampling SL 4
Soil Borings SL 10
subsurface Seil Samples SL 13
Shallow Observation Wells oy g
Deep Observation UWell oW 1
Production VWell Sampling PY 3

Comprehensive investigative results, methods and documentation are avail-
able in the three-volume report "Cavalcade Contaminant Survey" by CDM, in

association with MET, dated July 11, 1983. Result- of the COM contaminant
survey are summarized in the following paragraphs.

3.1 SOIL IMVESTIGATIONS

000986

Soil borings at sites related to the l1ocations af earlier wood treatment
and coal tar distillation facilities during the 1911-1962 period were made
to investigate subsurface contamination and migration of contaminants in

the near-surface {to 40-foot depths) soil profile, All borings were con-

fined to onsite locations., Figure 3-1 exhibits the locations of the soi)
boring localities.

Soil sampling depths and intervals were selected to best represeant the pro-
bable pattern of contaminant concentration and movement. Sampliag inter-

vals were continuous from ground surface to 1N feet below ground surface
for the deeper, 40-foot borings.

Samples were taken for analysis at 5-foot

intervals from the 10 to 40 feet depth., The shallow depth borings (10
| feet) were at locations more remote from suspected areas of contamination

and samples were taken at 2, A, and 8-foot depths below ground surface at
these borings,

In a1l cases, rotary drilling rigs were employed in conjuction with 3 inch

thin wall Shelby tube samplers, 2 feet in length, which were attached to

the bottom of the drill stem, Samples were taken by pressing the tube iato

undisturbed material at selected depths., The soil sampling analysis dis-
l_ closed contamination with both organic and inorganic compounds in the

|

3-2
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vicinity of suspected disposal areas, Particularly near the soil surface,

Concentrations of contaminants consistently decrease at greater depths in
the soil profile.

COM's spi] boring program also provided visual and olfactory evidence gof
contamination in subsurface soil samples, A}l observations of soil contam-
inants were limited to areas of previousily known Or suspected waste dispos.
al, with the exception of two off-site borings designated ag SL-16 and
SL-10 on Figure 3.1. These observationg (SL-10 and 16) are probably not

3.2 SEDIMENT SAMPLING

000988

Bottom sediment samples were collected from surface drainage areas at the
southern end of the site. Locationg of sediment sample collectiong (st
prefix) are shown on Figure 3-1, Detailed analytical results of the gedi-
ment sampling for toxic compounds are presented in Sectign 6.3, Yol, [ of
the CDM report, The only findings of significance were the presence of
low-level refractory organic compounds , Particularly the potynuclear argo-
matic hydrocarbons (PAH), as consistent with the site's history of wood
preserving operations, Toxic metal contamination, d1though posing no sig-
nificant environmental hazard, May prove to be a problem with respect to

ultimate disposal. Results of analyses for contaminants in sediment sam-
ples are shown in Table 3.1,

3.3 SURFACE WATER SAMPL ING

Two surface water samples were collected in conjunctian with sedimant sam-
ple locationg SD-01 and S$D-04, Surface water sample locations are desig-
nated SW-01 and sy-g7 on Figure 3-1. No contamination of significance in
local runoff water was detected at site SW-N1 and only low-level contami-
nation of pay compounds was observed at the off-site su-n2 sample collected
from runoff Waters in the railroad drainage ditch. Results of laboratory
analyses for contaminants in surface water samples are shown in Table 3-2,

3-4




TABLE 3-1
SEDIMENT SAMPLING ANALYTICAL RESULTS

Volatile Organics (all values PPB, ug/kg wet weight)

5D-01 Sb-02 SD-03

s$D-04 SD-05
Contaminant
Methylene Chloride 100 48 83 110 39
Refractory Organics {all valués'PPB, ug/kg, wet weight)
$D-01 SD-02 SD-03 SP-04 SD-05 O™
: e
Contaminant o
Anthracene 240. 4700. 1600, 2100. ND E;
Benzo(a)anthracene 550. 450, 620. 18000. ND
Benzo(a)pyrene 500, 250. 600, 5400. ND
3,4-Benzofluoranthene 1100. 890. 1300. 4800, ND
Benzo(g,h,i)perylene ) 430, ND ND ND ND
Bis(2-ethyihexyl )phthalate 210. ND ND ND ND
Chrysene 550. 530. 680. 14G00. ND
Floranthene 1100, 750. 1200, 25000, 320.
Indeno(1,2,3,-¢,d)pyrene 3aa, ND 609. ND ND
Phenanthrene 650, ND 860. 14000, ND
Pyrene 850, 690. 1100, 22000, 260.
Fluorene ND 360. ND 520. ND
Aceraphthene ND ND ND 580. ND
Toxic Metals and Inorganics {(all values PPM, mg/Kg, wet weight )
SD-01 SD-02 SD-03 $D-04 $D-05
Contaminant
Arsenic (As) 2.0 2.4 1.5 2.2 1.5
Beryllium (Be) 0.2 0.6 0.3 0.5 0.2
Cadmium (Cd) 0.8 0.6 1.0 1.4 ND
Chromium (Cr) 10.0 13.0 12.0 9.7 6.8
Copper (Cu) 13.0 60.0 21.0 82.0 21.0
Lead {Pb) 61.0 88.0 69.0 185.0 20.0
Mercury (Hg) 0.025 0.043 0.032 0.006 0.006
Nickel (Ni) 4.5 4.9 5.4 2.7 2.7
Stlver (Ag) 0.40 0.06 ND ND ND
Thallium {Th) ND 0.06 0.97 ND ND
Zinc (Zn) 160.0 150.0 150.0 30.0 30.0
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TABLE 3-2
SURFACE WATER SAMPLING ANALYTICAL RESULTS

Volatile Oreanics

No volatile organics detected.

Refractory Crganics (all values reported as PPB, ug/1)

SW-01 SN-02
Contaminant

Benzo(a)anthracene ND 10.
Benzo{a)pyrene ND 10.
3,4-benzoflyoranthene ND 21.
Benzo(k )fluoranthene ND 21.
Chrysene ND 12.
Di-n-buty? phthalate ND 18.
Fluoranthene ND 17.
Pyrene ND 14, -

Toxic Metais and Inorganics (all

values removed as PPM, mg/1)

SH-01 SW-02
Contaminant ?
Cadmium (Cd) 0.05 ND
Zinc (Zn) 0.32 0.18

3-6
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3.4 SURFACE SOTL SAMPLING

Four surface soil sampling locations, designated SL-01 thry SL-04 on Figure

3-1 were inspected for contamination. All samples were collected at loca-

tions suspected of prior use for disposal of c¢reosote or other wood pre-

serving products. Low-levels of volatile organics were detected at a))

four locations, with ethylbenzene at SL-n4 of minor significance. The pre-
viously identified disposal areas, represented by SL-03 and SL-n4, are

highly contaminated with both PAH and toxic metals at the surface. All

four sites indicate that use of an onsite treatment facility is question-

able due to high toxic metal assays. Table 3-3 povides the results of cons

taminant analyses for surface sogil samples,

3.5 SUBSURFACE SOTL SAMPLING

00099

Multiple depths at each of 13 tocations were sampled to determine the depth

of contamination and the structure of the underlying soil profile. Sam-

pting locations were selected at areas suspected of containing contamina-

tion or potential areas of future excavation for the RRS. Subsurface soil

sampling sites are designated with the prefix SL on Figure 3-1, fetails of
the subsurface soil sampling program are found in Section 6.6 of the CDM
report and are presented here in Table 3-4.

The previously identified contaminant areas (SL-N3 and SL-n4)

are highly
contaminated with both opr

ganic and inorganic {toxic metals) compounds at

the surface and near-surface (to 5-foot depths}. The level of contamina-

tion for most compounds decreases rapidly with depth, At SL-N3, the cone
tamination from polynuclear aromatic hydrocarbons decrease by a factor of
100 at the 10-foot depth, with similar declines in inaorganic contaminants
except for beryllium (Be), nicke] (Ni) and silver (Ag). SL-04 demonstrates
a similar attenuetion of contamination with increasing soil depth, byt re-

quired greater soil depths (15-foot depth for PAH's and 20-foot depth for

most, toxic metals) for similar lavels of decline. An exception is a con-

tinuing high concentration of lead (Ph) at the 20-faot depth for SL-n4,
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TABLE 3-3
SURFACE sQIL SAMPLING ANALYTICAL RESULTS

Volatile pr anics (all valyes PPE, ug/kqg wet weight )
——=_ 't Urgamcs

SL-01 SL-02
Contaminant
.—-‘—'—h—-h_._
Methylene Chloride 59 39
Ethylbenzene ND ND
oluene ND .. ND
Refractorz Organics (al1 values ppp, ug/kg,
SL-04 SL-02
Contaminant
~_rdminant
Acenaphthene 100, 000 ND
Acenaphthylene 3,000 ND
Anthracene 240,000 ND
Benzo(a)anthracene 17,000 ND
Benzo(a)pyrene 4,600 ND
3,4-benzof1uorathene 10,000 ND
Benzo(g,h,i)pery?ene ND ND
Benzo(k)fluoranthene 10,000 . ND
Chrysene 11,000 ND
Fluoranthene 260,000 ND
Fluorene 80,000 ND
Indeno(I,Z,S—c,d)pyrene ND _ND
Naphthalene 340,000 © ND
Phenanthrene 240,000 ND
Pyrene 170,000 ND
Di-n-gcty phthalate ND 11

SL-03

Wet weight)

SL-03

780.
2400,
12000,
3000,
21000,
46000,
7200,
46000,
42000,
120000,

ND
160

SL-01

Toxic Metals and Inorganics (a1l valyes PPM, mg/kg, wet weight)
——————=2.20d Inorganics

Contaminant

Arsenic (As) G.35 2.5
Beryllium (Be) G.29 ND
Cadmium (cd) 0.88 ND
Chromium (Cr 12.0 7.6
Copper (Cu) 4.4 32.0
Lead (Pb) 8.4 31.0
Mercury (Hg) 0.005 0.009
Nickel (Ni) 8.6 33.0
Silver (Ag) 0.7 ND
Thallium (71) ND ND
Zinc (Zn) 14,0 40.0

1.8
0.26

14.0
ND
3.4
0.020
2.3
ND
ND
150.0
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TABLE 3-4
SUBSURFACE SOIL SAMPLING ANALYTICAL RESULTS

SL-03 (Ali organic values ppR

» Ug/kg, all inorganic values PPM, mg/kg wet
weight basis)

Volatile Organic 01 0z 03
Contaminants (2) (5) (10}
_—_-—..h—-_‘—‘ .

Methylene chloride ) 59 40 33

AR

defractory Organic Contaminants E;

Acenaphthene 780, ND ND =

Acenaphthylene 2400, 280, ND o

Anthracene 12000, 1000, ND o

Benzo(a)anthracene 32000. 5600, ND

Benzo(a)pyrene 21000, 2000, ND

J,4-Benzofluoranthene 46000, 6800. ND

Benzo(g,h,i)perylene 7200. 1600, ND

Benzo{k)fluoranthene 46000. 6800. ND

Chrysene 42000, 4500, ND

Fluoranthene 1299000. 24¢00. ND

Fluorene 580. ND ND

1ndeno(1,2,3—c,d)pyrene 7200. 1800, ND

Naphthalene 10G0. KD ND

Phenanthrene 20000. 5800, ND

Pyrene .110000. .20000, ND

SL-03 01 02 03

(2) (8) (10}
Toxic Metal Contaminants
Arsenic (Ar) 82.0 1.5 0.33
Beryllium (Be) 0.20 0.20 0.20
Cadmium (Cd) 0.10 ND ND
Chromium (Cr) 79.0 14.0 3.4
Copper (Cu) 21.0 1.9 1.3
Lead (Pb) 54.0 7.2 7.2
Mercury (Hg) 0.040 0.620 0.009
Nickel {Ni) 2.7 3.0 2.1
Silver (Ag) G.20 ND 0.88
Thallium (T1) 0.10 ND ND
Zinc (Zn) 290.0 23.0 3.6
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TABLE 3-4 (continued)

SL-04 (all organic values PPB, ug/kg, all toxic metal values PPM mg/kg,
wet weight basis)

Volatile Organic

01 02 03 04
(2) (5) (10) (15)
Contaminants
Ethylbenzene 160 93 10 ND
Methylene chloride ND 52 73 ND =
O
Refractory Organi: Contaminants E;
Acenaphthene 100000. 360000. 80000. 54€0
Acehaphthytene 3000. ND 3200, N o
Anthracene 240000, 520000. 48000. 580.
Benzo{a)anthracene ' 17000, 27000, 28000. 320.
Benzo({a)pyrene g 4600, 7600, 32000. 460.
J,4-Benzofluoranthene 10000. 16000, 7200. 340,
Benzo{g,h,i)Peryliene ND ND 5000. ND
Benzo(k ) flucranthene 10000, 16000, 7200. 340.
Chrysene 11000. 20000. 36000, 320.
Dibenzo(a,h}anthracene ND ND 5000. ND
Fluoranthene 260000, 440000. 120000, 2000.
Fluorene 80000. 110000. 64000, 340,
Indeno(1,2,3-¢,d)pyrene ND ND ND
Naphthalene 240p00. 643000, 200000, ND
Phenanthrene 240000, 110d000. 180000, 4400,
Pyrene 170p00. 280000. 88000, 1400.
Z2,4-Dimethytphenol ND ND ND ND
SL-04
Toxic Meta) 1} 02 03 04
Contaminants (2) (5) (10) (20)
Arsenic 1.8 2.0 1.2 0.29
Beryllium 0.26 0.28 0.6 0.31
Cadmt um HD ND 0.5 ND
Chromium 14,0 4,1 8.1 3.7
Copper ND 0.56 1.7 1.2
Lead 3.4 0.37 9.1 6.4
Mercury 0.020 0.005 0.004 0.005
Nickel 2.3 .70 15.0 4,50
Silver . ND ND 1.2 KD
Zinc 15.0 23.0 24,0 5.8
3-10
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3.6 SHALLOW GROUNDWATER SAMPLING

Nine shallow groundwater ohservation wells were located on the South Caval-
cade Site to determine the extent of groundwater cantamination in the upper
(shallowest) aquifer beneath the site and to determine the direction of
flow of the local groundwater system, Selected wells located near the sus-
pected contamination areas (OW-01 and 02) were sampled for organic contam-
ination, During the upper (shallow) aquifer groundwater sampling program,
the organic contamination detected Was consistent with previously detected
surficial contaminants, except for concentrations for volatile organics
(benzene, ethylbenzene and tolyene) observed in groundwater samples from ¥
O4-02. These aromatic hydrocarbons are more consistent with recent hydroC5

o
carbon (petroteum products) contamination. OW-01 showed no detectable

(&
volatile organics and significantly fewer and smaller concentrations of O

refractory organics than found in the groundwater at the M-02 well site, &

Table 3-5 provides the results of contaminant analyses of the shallow
groundwater samples,

The levels of toxic metal contamination found in the upper aquifer ground-
water are within EPA primary and secondary drinking water standards. The
high levels of toxic metal contamination founrd in surface soil samples at
these locations are not reflected in associated shallow groundwater sam-
ples. This indicates that the toxic metals are not in mobil
ing downward throtgh the soil.

e forms migrat-

The cyanide concentration observed in both wells OW-01 and OW-02 are incon-
sistent with any known previous industria) source at this site, The pre-
sence of cyanide in the shallow groundwater may indicate an off-site source

of cyanide compounds in the area.

3.7 DEEP GROUNDNATER SAMPLING

A deep (200 foot) groundwater monitoring well, designated as OW-06 an
Figure 3-1, was installed and sampled to determine the extent of possible
groundwater contamination in a lower aquifer, used in the area as a source

3-11
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TABLE 3-5

SHALLOW GROUNDWATER SAMPLING ANALYTICAL RESULTS

Volatile Grganics (all values reported as PPB, ug/l)

OW-01 0k-02
COntaminanti
Benzene ND 21
Ethylbenzene ND 58
Toluene ND 110

Refractory Organics (all values reported as PPB, ug/1)

OW-01 OW-02
Contaminants
2,4-Dimethylphenol ND 680
Pentachlorophenog) ND 66
Phenol . ) ND 59
Acenaphthene 49 380
Acenaphthylene 17 30
Benzo(a}pyrene NA 29
Bis(z-ethylhexyl) phthalate ND 17
Butyl benzyl phthalate ND 17
Di-n-butyl phthalate ND 34
Fluoranthere 23 34
Fluorene 73 . - 300
Naphthalene 670 17000
Phenanthrene 160 240
Pyrene . 17 27

Toxic Metals ang Inorganics

(a1l values reported as PPM, mg/1)

0W-01 0W-02
Contaminant
Arsenic (As) ND 0.13
Copper (Cu) 0.06 ND
Zinc {Zn) 0.12 0.20
Total Cyanide (Cn) 0.7 0.10
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of domestic water supply. A representative groundwater sample was collect-
ed following well stabilization. Two soil samples were collected from soil
immediately above and below the well screen depth, The groundwater samples

and the two sail samples were analyzed for appropriate arganic and inorgan~-
ic contaminants are are shown in Table 3-54,

Hith the exception of trace concentrations of toluene in the graundwater
sample, the deep (290-foot) aguifer and the associated soil samples were
uncontaminated with any other organic compounds. Inorganic contaminants
are present in detectable concentrations in the deep s0il samples, but onty
antimony (Sb), arsenic (As) and selenium {Se) were observed in the groundd”
water sample., The inarganic compounds {particularly arsenic and gelenium
are present only at low concentrations {As-.05, Se-.26) within primary
drinking water standards and present no public health or environmental O
threat. The presence of arsenic at 12.0 mg/kg in the soil samples may in-
dicate a rather high natural background of this toxic material in the local
c¢lay substrata,

3.8 PRODUCTION WELL SAMPLES

Selected production wells located within close proximity to the site were
sampled to determine the extent of any external migration of contaminants.
Production well depths ranged from 300 to 500 feet belaw ground surface.
Sampled production wells, labeled PW-01, 02, and 03 on Figure 3-1, proved
to be uncontaminated with any detectable organics. Inorganic concentra-
tions in excess of primary drinking water standards were ohserved in PW-01
for lead (0.36 ppm), in PW-02 for both cadmium (0,04 ppm) and lead (0.35
ppm) and in PU-03 for lead (0.30 ppm}. Table 3-7 provides contaminant
analysis for the deep production well samples.




- E|e

TABLE 3-6

DEEP GPOUNDWATER SAMPLING ANALYTICAL RESULTS

Volatile Organics (all values reported as PPB, yg/1)

0W-06 SL-11 SL-19

(Soil) (Soi1)

Contaminant (06) (11) (19)
Toluene 49 hD ND

Refractory Organics

ho Compounds detected,

Toxic Metals and Inorganics (311 valyues re

! ported as PPM mg/) ar mg/kq wet
weignt)
OW-06 SL-11 SL-19
(Soil) (Soil)
Contaminant
Antimony (Sb) 0.1 KD kD
Arsenic (As) 0.C5 12.¢0 12.0
Beryllium (Be) kD 9. 30 0.3
Cagmium (Cd) ND 0.20 0.31
Chromiuvm (Cr) ND 17.0 2.4
Copper (Cu) ND 06 4.0
Leaa (Pb) ND 5.7 7.5
Mercury (Hg) ND 0.063 ND
Mckel (Ni? ND 1.5 4.6
Selenium (Se) 0.260 ND ND
Sitver (Ag) ND ND ND
Thallium {T) kD 2.1 1.9
Zine (In) ND 3.1 7.3
3-14
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TABLE 3-7

DEEP GROUNDWATER SAMPLING ANALYTICAL RESULTS
(PRODUCTION WELLS)

Yolatile Craanics

ho volatiie organic compounds detected.

Refractory Organics

No retractory organic compounds detectea,

Toxic Metals and {norganics (al} values reported as PPM, mg/1)

PW-01 PL-02 PK-03

Contaminant
Cadmium (Cd) ND 0.04 ND
Leaa (Pb) 0.35 0.35 0.30
Zinc (2n) 0.58 0.52 0.28
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6.2 SHALLOW GROUNDWATER CONTAMINATION

The groundwater sampling program conducted by CNM indicated that the shal-
low water table conditions at the site and the shallow sand strata (strata
111 on Figure 2-3) are locally contaminated with both PAY and toxic metal

compounds, as consistent with the surface so0il contamination observed in

and near the previous disposal areas. The aerial extent of present ground-

water contamination is not yet known, however, due to the limited ground-
water sampling carried out during the CDM contaminant survey. It is pos-
sible, however, that the shallow groundwater contamination is extensive,

-
even extending off-site. More comprehensive sampling of local groundwatep-,

conditions will be necessary to determine the extent and rate of migratio®
of contaminants in the shallow groundwater in and near the site. It was Z;
not evident at the time of CDM's work that the contamination of the shal]%ﬁ

groundwater in the vicinity of the South Cavalcade Site poses any imminent

threat to public¢ health or the environment. There are no known users of
the shallow groundwater, no known surface exposures such as ponds or stand-

ing water, and no known present concerns with discharges from the shallow
sand strata to local surface drainage.

it is very likely that the shallow groundwater is also contaminated by a
variety of tocal urban and industrial sources. Contamination of the deeper
aquifers in the area, which are known to be used for domestic, industrial

or municipal water supplies, was not considered by CDM to be a significant
threat to public health or the environment.
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5.0 REFERENCE DOCUMENTS

L. U.S. EPA Region VI File Documents,
—_otuments
documents on the South Cavalcade Sit

Copies of relevant gpa file
e have heep provided to cpM,

2. Texas Department of Water Resoyrces File Documents,
_—_h‘.—-l“_-

Pertinent
information on file with the TOu

R in relation to state regulatory
actions for the site are included in 4 comprehensive microfiche file
made available to CnM by TDUR. Fileg in¢lude correspondence, telephénk

memos, site summary, report excerpt, TOWR site investigation report égﬁ
O
other documentation, —

O
3. Texas Natural Resolirces Informa;ion System. Physical site data, remofa
. d ———— 210N System

sensing data, and other relevant site characterization information is
readily available to COM from the TNRIS Austin, Texas facilities, An
index of available gerial photographic toverage of the site has heen

ected and ordered,

secured from TNRIS and appropriate photog sel

6. CDM Repor‘ti and Fi]es. The Pepﬂr‘t "Cava]cade COntaminant Survey" .in

three volumes, dated Juty 11, 1933, i¢ on-hand at ¢OM'c Austin office,
along with original data base for the report.

7. McClelland Engineers Reports. The ME} report "Reconnaissance

No, 0882-0282, dated
Their follow-up report
1984, has been requested but not

Geotechnical Study, Proposed Cavalcade Yard Siten
May 20, 1983 js on-hand at CoM'g Austin office,
to Koppers Company Inc, dated May 8,
yet received,




8.

Koppers Company, Inc.

copy of the report “Proposed Work Plan,
Feasibility Study Koppers Company Inc.
Houston, Texas" dated December 13, 1984

Remedial Investigation/
Former Cavalcade Plan Site,
» dre on-hand at CDM Austin,

Koppers Company carrespondence with TDWR and 3
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M EMMORANTDUM

TO: R.A, Kier GDM/Austin

FROM: J.D. Gram CDM/Boston

DATE : 4 Febrary 1985

PROJECT: EPA Contract No: 68-01-6939

DOCUMENT NO,:  143-WP1-10-ASHA-Y

SUBJECT: Cavalcade South - Site Inspection Report

ACTION: Review and Comment

fibjectives: The objective of the site inspection was to confirm the site

description contained in the 1983 CDM report and t¢ identify any changes in
site conditions that may have occurred since that time. Prior to

conducting the site inspection the available site information was reviewed
The Existing Information Memorandum Report was not available for review
prior to conducting the Initial Site Characterization inspection because o
the site inspection request was made by EPA-Region VI to coincide with the &
TAT inspections., Therefore, a complete review of available information on~
site activities cguld not be conducted, O

o
Introduction

A site inspection was performed at the South Cavalcade Site, Houston, Texas
on January 16, 1984, The site is currently hounded by the Houston Belt
Terminal railroad tracks to the east, Cavalcade Road to the north, Missouri
Pacific raiireoad tracks to the west, and Collingsworth Road to the south.
The site currently consists of approximately 45 acres on a parcel of land

1-1/2 miltes southwest of the intersection between Loop 610 and U.S. Route
59 (Eastex Freeway).

The majority of the site area has formerly been used as a production
facility for c¢reosote and other wood -preservative products, From 1911 to
1939 the was operated by the Mational Lumber and Creosoting Company. This
operation consisted of a production facitity on the southwest corner of the
site and “"dripping" and drying areas toward the center and northern areas
of the site, Natiomal Lumber and Creasoting Company operation was
purchased by the Xoppers Company in 1940. In addition to the wood
preserving operation, a coal tar distillation process facility was also
constructed and operated in the southeast corner of the site. Numerous
ponds, tanks, and possibly lagoans by Koppers sxisted the site. Two known
buried ponds or lagoons (noted on histarical aerial phatagraphs and boring
logs) existed in the southwest corner of the site and in the center
northern area of the site. The facility was closed by Koppers in 1962.
A1l plant building were removed and the site area was covered with soil.
Currently, three palletized trucking firms have operations located within
the site boundries; Meridian Transport Company (Merchants Fast Motorized
Lines) in the central and southwestern corners of the site, Palletized
Trucking Inc. in the southeaStern corner of the site and Transcon Trucking
Lines, ion the northern portion of the site, AJF Leasing also operates
within the property boundry on the northeast corner of the site. Both AJF

and Transcon-operations are an a portion of the site owned by the Baptist
Foundation of Texas.
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in the early 1980's, the Harris County Metropotitan Transit Authority (MTA)
became interested in the site for g comb ined railyard, shop, and Station
for a proposed Tight rail transit system. During routine geotechnical
investigations by McClelland Engineers [nc, (MED) for preliminary design
purposes, several localizeg areas were found tg he contaminated with
Creosote waste products., Camp Dresser & McKee Inc. (COM} was then retained
to perform 3 contaminant survey and tg develop remedia) meisures that woyld
mitigate the contamination and allow use of the land by MTA, During the
course of CDM's work MTA revised theip canstruction plans tg largely
exclude the area north of Cavalcade Street, (pM's report, “Cavalcade

metals. Contaminants encountered on the gite include chrysene,
flouranthene, arsenic chromium, Tead, napthalene, pentach?oropheno], ang
zinc. Failure of a bond issue in May 1983 resulted in the termination of
COM's work prior to selection of an appropriate remedial alternative and

Site remediation,
Health and Safety
— O paTely

Prior tp Cenducting the initial site inspection available informatiogn an
o i . .

Personnel apd Responsibilities AN

The site characterization Was performed by the REM Il contractor team using
the following Individuals:

Richard S. Lawlis - Comsaustin
Jeffrey D, Gram . COM/Boston

John Cochran - USEPA - Region VI/Dallas
Kevin Jackson - R.F. Westan - TAT/Dallas
Warren Zehner - R.F. Weston - TAT/ Hauston

Prior to going on-site it wag determined that REM-I1 contractor team

- members were responsible to perform all monitoring with the specified

on-site Instrumentation, Basad Upon the SEF for the Site, Jeffrey D, Gram
conducted an op-site briefing on Potential site healtp and safety concerns,
Previocus remedial investigation activities, identified site hazards and
site inspection procedures, It wys designated that Richard s, Lawlis would
perfom monitoring with the Hiu photoanal yzer and Jeffray Gram would
monitor with ghe AID and Ludlym meters respectively. Al other personnel
present during the inspection had N0 on-site responsibilities and were
ohserversg only,




Equipment

Personnel monitoring instruments used during the investigation consisted of
the HNu photoanalyzer with a 10.2 ionization potential lamp, AID
Hydrocarbon Analyzer with a flame ionization detector, and a Ludlum
radiological monitoring instrument with a Beta/Gamma pancake probe., Poor
weather during the investigation restricted the use of both the AID
Hydrocarbon Analyzer and the radiological monitoring instrument, Prior to
going on-site, background levels were measured with the instruments,
Initial readings with the HNu indicated that Level D would be satisfactory
to conduct the site characterization., Areas of concern identified in the
previous investigation were examined with the HNu to detemmine potential
impact to the surrounding ambient envirconment.

Account of Site Inspection

The site characterization inspection was started at the northern end of the
site, Initially, the inspection was conducted on foot in the areas of the
narthern lagoon area. Monitoring with the HNu in this area revealed no
levels of organic vapors above measured off-site background. Access to the
on-site monitoring wells could not be obtained therefore organic vapor
headspace concentrations could not be measured. Surficial soils in this
northern area had some noticeable areas of darkened/stained areas.

The site inspection then was c¢onducted in the central third area of the
site. This was conducted by vehicle with location of monitering wells
identified. Previous remedial investigation activities revealed no
surficial contamination evident in this area, This portion of the site was
covered with heavy vegetation,

The southern portion of the site was then inspected. This area was
examined by foot and air vapors monitored with the HNu, No values above
background were noted with the instrument. The area of the southern lagoon
was identified as well as the location _gf the farmer coal distillation
ficility, The area arcund the portion of the site present!y owned by
Paltetized Trucking fenceline, a pile of debris which appeared to be
contaminated with the c¢reosote existed. Monitoring with the organic vapor
did not indicate elevated readings. / portion of the area owned by
Palletized Trucking also appeared to have some contamination present. The
area could not be examined in further detail because of site access
problems,

The site inspection was conducted in level D personnel protective equipment
and no upgrade to Level C required. The site inspection lasted
approximately 2 hours,

Summary

Based upon observations made during the Initial Site Characterizations the
foltowing site characteristics can be noted:

Topography - The site is level with no distinct elevated or depressed
areas. Based upon review of the USGS 7 1/2 minute topographic the 1and
surface of the site slopes gently map a gentle slope throughout the region
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of the site exists toward the southeast with a elevation in the northyest
corner of approximately 55 feet above sea level and an elevation of
2oproximately 50 feet above sea level on the southeast corner., fObservation

af the 1ocal surface water drainage patterns woyld confirm this reginnal
“apography.,

Geology - Surfically, exposed s0ils within the site boundries consist of a
grey silty fine sand., During the previous remedial investigation conducted
by Camp Dresser & McKee Inc.; at a total of 15 soil borings were drilled
ranging in depths from 15 to 80 feet within the South Cavaicade Street
site. These soil borings generally indicated four distinct soil strata
varying stightly throughout the area of the stte, Although there are some
variations in the elevations and thicknesses of the strata, the following
generalized soil strata appear to be continuous throughout the site,

Stratum Depth Description o

1 0-2 Fill: "Silty fine sand <O

| 2-19 Sandy ¢lay and clayey sand o

I 10-2¢ Very dense fine sand «

Iv 20-20 Very stiff clay and silty clay o
Sydrogeolagy - As part of the remedigzl investigation conducted previously, <2

a total =% nine (9) shallow groundwater mon1toring wells and one deep

G oundwatar monitoring well were installed within the boundries af the
s-te, During this groundwater investigation it was determined that the
r-1nciple groundwater regime which is contained within the site boundries
cansists of three primary water bearing layers loncated at depths of
agproximazely 20, 250, and 550 feet respectively, All of these groundwater
aguifers are part of the Beaumont formation, which is generally found in
tre Texas Gulf Coast area. The nine shallow monitoring wells installed at
L~e site were screened in the upper aquifer, while the deep well wag
irstalled in the aquifer in the approximately 250. Based upon foot aquifer
esevations of groundwater measured during thq remedial investigations, it
we s deter=ined that in the shallow aquifer, higher, 'groundwater elevations
exist on the eastern houndry of the property and sloj toward lower
eievations on the western boundry for the shallow waterbearing layer, 1t

a:50 appears that there is a groundwater mound in the center portion of the
site and extend westward.

Surface Hydrology - Surface water drainage exists in the southern pertiaon
of the site is primarily in the form of drainage ditches located in the
southeastern corner of the site and a storm sewer which was installad to
service the trucking companies, A drainage ditch on the western boundry of
tre site also exists to sarvice the railway and to provide drainage to a
small portion of the southwestern area of the site, The remainder of the
site is poorly arained, Regionally, drainage is provided by the Hunting
Bayou to the east of the site, and Little White Oak Bayou to the west. It
was concluded from the previous remedial investigation that the shallow
waterbearing layer (approximately 20 feet in depth) may intersect these
bayous. Little White fak Bayou eventually discharges to Buffalg Bayou to
the south of the site, Both Buffalg and Hunting bayous eventually
discharge t¢ the Houston Ship Channel .
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Characterization with an HNy Photanalyzer witn 10.2 ionizatign potential
lamp indicated ng levels ahove background in locations throughoyt the site,
During the subsurface investigation conducted 35 part of the remedial
investigation, elevated reading were obseryad from visually contaminated
soils, With the current situation, ng potential exigts for contamination
from the site tg regional aijr quality unlass subsurface soilg are exposed.

of the site, Tq the southwest af the site there is an oil distribution
center operated by Mobil Gil, This operation consists of several dbove
ground storage tanks, a tank tryck Filling network and an underground

L]
. . . ‘-
Currently surface Property on this area 1S occuppied by two wiarehoyse o
facilities, The adjacent pProperty to the south and east of the site
boundries ijs commercial areas, 0ccupied by arldi tonal trucking firms, an o
iron foundry, and an dcetylene prodguction facility.

Site Contamination - Based upon information obtained during the Initig)
Site Characterization and the previgys remedial investigation the following

l areas of contamination can be identified .

pite of demolition matertals from tne ol tar plant, Thig pile consisted
of old timbers ang buitding materials that were visibly contamination with
Creosote or wood preserving products, Monitoring of the area with the HNy
revealed no elevated readings, however the secong drea consisted of 3 patch
of exposed Contaminated dark stained soits pernaps creosote, Monitoring of
this area with the HNu could not be performed becayse of site access

. Some areas on
the northern portion of the site dbpeared to be devoig of vegetation and

Contained stained sofls, It is assumed this grey became contaminated from
the dripping/drying hrocess,

2} Subsurface S0il Contamination From information collected during the
previous remedial investigation, evidence of extensive subsyrface soil
Contamination exists. Three known areas of contamination were identified
as: 1) The area in vicinity of the old coal distallation facility in the
southeast corner of the site; 2) An ol4 lagoon associated with the
treosote production facility in the Southwest corner of the site; and 3) 4

the center of the site. All three of the areas have been covered with
surficial soils, The 301l borings 41s¢ indicate that the contamination
does not exist of 50 feet below the ground surface, Samples collected from

the suspected lagoon areas showed visya) Signs of creosote contamination
and elevated readings on the HNy photoanalyzer.
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3} Sroundwater Contamination - Evaluation of groundwater collected from
the on-site monitoring wells indicate extensive contamination of the
shallow waterbearing layer (< 20 ft}, Samples collected display visual
discoloration, and analytical results indicated contamination with a wide
variaty of compounds associated with creosote and wood products,
Anglytical results from samples collected from the deep groundwater
monitoring well (250 ft aquifer} indicates no contamination of the deeper
groundwater. Samples collected from off-site private groundwater wells
indicated no contamination associated with the site in deeper groundwater.

Recommendations

Based upon the limited previous remedial investigation conducted at the
South Cavalcade Street Site, remediation alternatives were identified, Theo
South Cavalcade Street recommendation of the limited feasibility analysis .
performed on the Site was to excavate known contamination areas and ¢ap the

entire site with clean compacted clay fill, Other site remediation «©
alternatives identified during the Vimited feasibility study consisted of: Z;
0 N Action O
Q In-Situ Chemical Fixation
o Incineration
o Removal Disgposal

The feasibility study evaluated these proposed remedial action for
appropriatenass aqainst some specified criteria and concluded that the

recommended alternative 15 as most acceptable considering the intended use
of the site,

(bservations made during the site ¢haracterization reveal surface
activities for the remedial investigation can be conducted in Level D
parsonnel protection, provided adequate foot and hand protection is
provided, Subsurface activities should be perfommed in Level C with the
contingency to upgrade or downgrade as appropriate, Air monitoring with
the HNu should be performed during all futyre activities.

cc: EMG File
Document Control - MPMO/Annandale

Attachment: SEF,
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EPA WA NO. REM II DOC. NO.
siTe__Cavalcade - North g South . .._ __ .. EPFHEGION . _..____ VI
tocarion Cavalcade and Muary St. - Houston, Texas = EVALLATOR.. ... J. Gram —
SITE DESCRIPTION __ ____1w0 sites, approximately 55 acres in size, consisted of wood treating eperations for 21 yeaids.

Suspected contaminants include: creosote, pentachlorophenol, and heavy metals. Presently

- no surface contamination source exists.

SITE MAPS ATTACHED §1____Project plan from 1983 COM report. ... .

BACKGROUND ENVIRONMENT Atl subsurface contamination.

AR Ho contamination noted during site SURFACE WATER ___ None_observed
survey on 1/1983

. ; . . Eyider . .
soi__Extensive subsurface contamination exists_____ grounowaren .- dence of groundwater contamination

throughout the boundries of the site. observed during monitoring well sampling - 4/1983

‘ Site currently used for a packi ucking operati
'] ADDITIOMAL HAZARDS GN-SITE i or 2 pacxing dnd truckifg operations

(NFORMATIONAL SOURCES usep . _COM report - 7/83 ——

e e
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REM It DOC. NO.

FIELD INVESTIGATION ACTIVITIES COVERED UNDER THIS SEF

POP DOCUMENT CONTROL NOQ.

|
|
|

PRELIMINARY
TASK NO. DESCRIPTION _ I SCHEDULE =~
A Irritiral Site Characterization 1/16/85
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SITE PERSONNEL PROTECTION & SAFETY EVALUATION FORM PAGE 3 OF 8
REM 1t DOC. NO.
CONTAMINANTS OF CONCERN INSTRUMENT RESPONSE
GUIDELINE FACTORS
SHEET  IDLH.  SOURCEMUANTITY ROUTE OF SYMPTOMS OF
CONTAMINANT ATTACHED _ (PPM) ~ CHARACTERISTICS EXPOSURE ~ ACUTE EXPOSUNE _PID!_ FID?  OTHER
Dimethyphenol - - _IPMO_OuPpb‘f_SEEI g . NR NR
bont ,
entachlorophenol - 180 100 _pph/ seil Abs’I”h’Ing,,L'i‘rL_.eyes.nausea _._ANR .,_.NR
Naptl - = 7300 : . 8.12
Pthalene _— T PPb/soil  Abs,InhyIng Irrt_eyes,nausea . HR
Fluoranthene - ) 24,000 ppb/soi} } B NR NR
Trichlorobenzene - 110,000 ppb/soi1inhsing Iert skin,eyes NR NR
Bis(chloromethijether -~ 74 ppb/ water CON. Inh o . MR R
Ethyltenzene - 63 ppb/ water 1M Ine,Con Irrt. eyes,skin 8.12 100
Toluene e 130 ppb/water APS.Ing,Inh Fatigue,dizzenes 8.82___ _105
Ben: Abs . Inh  Ina .
||| genzene e e B3 pebjwater USoINIng Iert. eves.skin | | 945 ysa
1} e _ . .
—_— DB L1043 || —-- - e —
— s 1. IONIZATION POTENTIAL (o)
- - I 2 % AS CH,

001013




SITE PERSONNEL PROTECTION & SAFETY EVALUATION FORM PAGE 4___OF 6
REM Ii DOC. NO.

SITE PERSORNNEL SITE ACTIVITY __ _fnitial Site Charactervization . . . .
PERSONNEL

NAME

LEVEL OF
55 NO FIRM REGION PROTECTION CONTINGENCY VEHIFY_

Lodeffrey 0. Gram ... ... {07 60 6115 B 1 N 4| 1 R oA G2 S

~ _Richard S. tawtis . . _467_ .78 3974 .. ._ CDM HOR n. e et
( )

e e e o _ ) S ( }
S N N }
e e R B} e e € )

PERSONNEL PROTECTIVE EQUIPMENT _VEREY FIELD MONITORING EQUIPMENT L VERIFY

Acid Resistant Coveralls ;{4 M-Hu Photoanalyzer w/ 10.2 probe

_Undergloves (v ) _FID Hydrocarbon Analyzer {

Steel Toe & Shank Boots (o) _Geiger Counter w/ Pancake probe { )

LS e e e ¥

Butyl Bootcovers ( | N O A

UV /" e e e e -

_Respirator - GNCH Cartridge - Contingency( ) o . ( )

Syran Suit_-_Contingency bty ( |

o104
DECON Roy £. Weston disposed of all expencfgbl?s at anappmprlate iocatton
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— N ' —
S ENSORTEL PROTIEY O, SR A R I o T m— R MR B PAGE 5 OF 8

REM il DOC. NO.

|
|

CONTINGENCY CONTACTS ® DENOTES REQUIRED INFORMATION
AGENCY CONTACT ___PHONENO _  AGENCY | CONWCT  PHONENO
# FIRE DEPARTMENT Lity of Houston {713) 227-2323  smre POLICE {713) 463-8261
poLice pepartMenT  City of Houston (713) 222-3131  faa. e
Harris County
0 HEALTH DEPARTMENT (713) 342-8685_ cIviL DEFENSE e 713).463-8261
T 1 ePOISON CONTROL .
CENTER - _ (713)654-1701 _ eon siTe cooroinaron 17+ Jafin Cochran (214) 767-2630
® STATE R
ENVIRONMENTAL AGENCY_ TOMR __ (ZL30479-538) o4 yove Hotline  Agatha Corp. 1-(800)

®EPA REGIONAL OFFICE  John_Cochran (214)767-2630 _

® EPA ERT, ICOM S P

@ STATE SPiLL
CONTRACYOR S

[— MEDICAL EMERGENCY

NAME OF HOSPITAL Litizen General Hospital . _ ADORESS 7407 North Freeway. - Houston ... PHONE NO £713) 691-3531

NAME OF CONTACT e e s e ADDRESS o PHONE NO.

MAP OR ROUTE TO HospiTaL__Lakeé Cavalcade east to Route 59. Route 59 to 610 west. Route 610 west to North Freeway

exit at Littie York Street. Take right on Molly, Hospital on left.

DPASTANCE TO NAME OF 24 HR,

TRAVEL TIME '
FROM SITE (MINUTES) .22 _nospiaL ites) 10 amBulance semvice . (713) 222-3434
001015
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SITE PERSONNEL PROTECTION & SAFETY EVALUATION FORM PAGE 6 OF 6

REM 1l DOC. NO.

SEF REVIEW I have read. understood, and agreed with the information set forth in this Personnel Profection and Safety Evaluation Form (and
atlachments} and drscussed i Presite Visit Heahh and Safoty briefing.
1t o [ -
?.iéj_ . *FJ;QLQZCI Vi 5%
PO vl U SN b (Y 4 A - A A e e m e e e - e e
,Sﬂsc. SIGNATURE DATE A HSS. SIGNATURE DATE
COMMENTS: COMMENTS:
\\—. E— ———— e — - ————— . ———
SITE PERSONNEL SITE H & S BRIEFING
Jeffrey D. Gram e conpuctep ar On-Site
- Richard S. Lawlis gy J-0. Gram . oN 1/39@5
——— ) . BRIEFING TOPics __ Site History, Site Health & Safety
[ssues, &éite Inspection Protocol
. — e e e i an
e
) / } L s
/’ \i . H ¢ A é-’f' ,/’f’}j/' s o Loy
SN Y R ﬁ/ IR Iva ) .
. = . T = PP ) -— IO - - A —_
[ HE M APPROVAL ; 7 el / BaE € ‘> REM It @ &8 0T B0 DATE
|
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QuIte< an & hour exposure at about KOO npm 135° Ol o kil
tour St Six rdls SignNs of grass overexposure were varving
degrees o1 dlaxid, prostration, and respiratory distress 1ot-
lowea by narcosis, Those that sunvived appeared Lo recover
wilhawlt sigmihicant signs of exposure.’

sheill Chemical Corporatont’' presents the tollawing
obseriations in respaect Lo sensorv responses reported by
uncantoned pgersonnel dunng or 1ollowing >-Msnule ex-
posures 1o 1he vapor:

Threshoid, odor b ppm
3% Thresnold, vye wonation 3G pom
3% Threshotd, nose rntation 50 ppm

No meadents of diness caysed bv indusinal hanchng ot
EAK have been reported. Workers mav complain of gGor

and fransient eve irritation when handleg in poorly vent-
lated areas when the concentration sxceeds 25 ppm, but
experience shows that transient responses do not lead to
stgrficant svstemic enects. '

Accoragingly, the TLV ol 25 ppm is recommended as a
camtort levei tor yncondimoned warkers. 9

References:
1. ladustnal Hygrene Butletn $C 57 59. Shell Chamical Carpora-
ton, NY iMacch 19581,

% Commurucanan team O M. Banks, Ind. Hvgienist. Shell Chem-
ol Corporation, (May 20, 1965,

ETHYL BENZENE

Phenviethylene

CgH bl

TLV, 100 ppm ( = 435 mg/m’)
STEL, 125 ppm ( = 345 mgrm¥)

Ernvi Benzene 1 4 Colordess, ammaie uayit with 4n
dramdanc cuar 1t has 2 moleculae wesent o 16 1b, g specir -
o gravcty Of 86238 at 237 € ant 4 vapOr pressure o1 T 1
mm rg gt 20°C The vdpor densitv s 17 times hat of air
CLaturdtent T with the vapor 4t 7 C and Tl mm oy
132 it bows at "362° C ana treezes at -4531° (C fhe
Closea cun Hdstt paint 15 h3° F dutomnilion ©2mperalure is
B1I°F and 1y a tire nsk!' Ethyl Cenzene s onlv siighdy
solubite i water 4l 157 C {1 meg- 10 ml), but s muscioie
with diconol dng ether

Thiy compound s emploved as a sobverit and 45 an wer-
mediate 0 the proauclion of stvreneg

s penzene toxcity 1s charactenzed by dsarmitancy to
the < and tess markedly. 10 the mucous memoranes.
Kepeareg doghicalion o the iqu:a 10 the skin ot rabibats
Causes ceqddenmg and some extonglion ang bhistering
ypltel ¢+ cnaracienzed ethvl benzene gy the Most severg
ntant o1 the Denzene senes,

On 1=e oves and nose, the vapoe at 5000 ppm causes
infatesapie irrtation: at 2000 ppm. eve armitation ana laco-
matign are nmedidle and severa, and are accomadned by
moQerate rasal imtation decreasing somewnat 1n several
mmunutes, 3t 1000 ppm, vntabion ana tearng, but (olerance
deveiagps rapidly; ana at X0 ppm, the vapor has a transient
weitant on human eves.t?

Like benzene, i1s acute toxICity 15 low; the dose 1atal (o
guinea piIgs i a few minutes was 10000 ppm and 5000
pom dangerous to iite 1 30 to 60 minutes; ammals dving

176

FOM exBosUre Mad inlensy cangestaon ana edema of the
UNRZE, ING LeNerauzea \aCarai nyperemd  The parcolc
dose tor anemais aas 10O som. reacnea 0t minutes
preceded Oy serhigo unsteadiness gnd atasd

CHeomic annaiabon ewGosure ol guinea ;idy, MOnKeys,
antyls gra rils i cgncentrations rrom 40 com o 2.200
POM seven (O egnt NOUrS Uay. (Ve Udis Week 10r 45 1ong
4% % MOMINS prouLed A0 S1eCts in ail sHe1es excent the
rat. whicn snowed g shght increase 0 ine wegnis or (he
kadnevs and svers. on the averade. 1or Iose exposeg at 400
pom tor 186 davs The mvestgators congluded that $X0
pom was the begrnning efrect ievel tor Chromc innaigtion
ot the vapor !

s dppdrent that, @y o svtemic ernects €an pe expeqt-
e at levers oroquciers gstindcinv Jsagreealyle shin ang eve
aranon oe TLA musk be bdyed on 1ne lter etrects. for
e preventiun oF cisagreeatte antanon 3 1LV of 100 ppm
and 4 STEL ot 123 ppm are recommenaed.

Other recommenagations:
ppm: Potana (1973) 23 ppm

Czechosiovdkid (19°h) 43

References: -

1. Gerarde. HW. Indusiriai Hvgrene & Toacology, Ind ed., Vol.
Ik, p. 1231, tnterscience, NY (1561

. Wolf, M.A. et af Arch. ind, Heah 14 187 (1956).

1. Qettel, H.: Arch. Exp. Path. Pharmak. 183631 (1936).

4, Yani, W.P., Schrenk, H.H., Waite, C.P., Patty, F.A.: Pub. Health
Rept. 45:1241 (1930).
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O

sk ef g ¥ reported tra 3%, of B8 workers nardu g -
rGrOra oy § Chemadcdal piant hig ertarged hivers The engihy
ot empiovment were between 1 ang 4 vears. Concentra.
nonis Ot Chlorrarm 1in air rangea trom 1) o 00 com

In the view Of recent feporfts on CIrcinOgenc.iv 4na
empnotoucily of chloratorm, the Commrtee recommmen.
dation o TLV chiororarm s 10 ppm as TWA ana ¢tassl.ca-
1o a3 an NAausingi Substance Suspect of Cdrctngge~ ¢ Po-
fential tor Man (A2 focancentrat.on af W0 ppmois are t in
O 1he CONEentranon 4l Which OrEan imury was cosenadq
drd s NAIE Qt Ire CORCENUANoON whvch would De gerved
comparning the 1owcilv OF other orgamc somnver's
NIQsH recommenagea 0 197383 TLL W pomgs TWA - and
i 1976 wwereq the value (0 ] ppm hedause Ut suspegied
carc.acgenc patentdi 0! chiargiarm '

Fore:gn Industrial Awr Standaras (taken trom Rete‘ence
2y Buigand. 10 pom. Czecnosiovakig 10 pom. 10or meel
evposures. 30 pom. fraland, 30 cpm. Hungarv. 3 oo ror
breel exnosyres. ) cpm lagan, 30 opm, Polang O com,
Rumama. 0 oper Yuygostaviaa, 30 ppme Vet Gatraan, M)
porm 1 1UTRY
Reierences:

1. Morns, LE. D o Aresthend Haiogendied Anesinelhics eq-

aor 1P Ao o o8t F A Davis Company Phatageomy
Pa 1R

2. Hen, K.F., Rewd. W.D., Sipes. LG. or af £xn Mol Pathor 18
215-229 (T

1. Kvlwn, B.. Rewhard, H., Sumegi, {. et 4t AcCla Pharmdceal et
Tuwcoi () in b (]

4, Torkelson, TR., Oven, f., Rowe, V.K.. Am. Ing Mg dssoc. §
37697-705 1 19T

5. Schwetz, B.A., Lleong, 8.K.1, Gehrning, P.l.: Tox top Phaem
J8 342451 (1978

6. Eschenbrenner, A.B. ! “at. Cancer Inst. 5231 (1945}

7. Natenal Cancer instityte: Report on (4ronogenes:s 8.04554v
ot Chiorororm (maich 1, 197k

B. Rae. F).C: Preum Rept ot Long-Term Tests ot Chioratorm in
Suce Aats andg Uogs. Soc. of Tox, Ann \teenngs, Atanta, GA
iMarcn 18 1976

9. Challen, P.J.R., Hickish, D.L., Bedfor. |.: 8rit 1 Ind Aeg 15
243 11958)

0. Bomski, H., Sobiewska, A. Strakowski. As Arch Cewerbe-
pain g Gewerpemvg. 3117 1R

1. von Qettingen, W.F.; The Hiogenaled Hvdracarnoss Ther
Toxicity ana Patential Dangers U § Pubid Hedtth S& Bull
4390217 d6-535 41953

12, Ubdiian, HM.D: ! Qccup viea 13253 1197k Q

13, NIOSH: Critena For 3 Recommended Stanadrd — ecupa-

nonat Dposure 10 Waste  Anesthehc (dses .moC')mors
{\viargn 1977

O

bistCHLOROMETHYL) ETHER
s\t
O Otk O

TLY, 0007 ppm (= 0.005 mg: mi), Appendix Ata —
Recoymized Carcinogen

Fhw (igfomernut eibers DisiChiorometny) gng «mivmp-
Mk, etner TCNMED 318 ™l *B3ctve, COioness . Gu oS
WB d suITOCINNE C30or gnd Migh v goure pressures ponC s
mdy g O CUdr At f 11 e g specinC graviiy of T L3
gt MC7Cos meting zomnt or < 37 C unat & poune oot of
RGOy gt v erie it Compaend cenerdied o TRe
Sroguchion Jded use ol CME which an the presence f
wither PYQEGREN OF PVINOYA L (ONS andl [races Ut water 2-5-
propori+ondies (o didemuges dng meinigl, wrich n orurn
“eCommne (G 1orm bisCAIE. N s sowsbie i dit progorions
sy dlcanoi ana eilher. Dyt 1s decompased by water o fiv-
dragen chlonage and tarmaldehyae.

B1sCHE 15 a0 torger used tor chiotometmviation non-
dustey, Bul 5 used as the monitanng indicator tor CME,
Because ol its greater stability v warkroom air. and as an
intermediate in dmonic excnange sirong-base resing ol the
quaternary ammanium tvpe.

The carcinogemc potency of tsCME s greater 1han
CME. Attention was tirst called to the gipha-halo-ethers as
alkvlating carcinogens by Van Duuren et gt bisCME was
found lo be 3 patent alkvialing carcinogen tor mouse skin,
mace pateal than either the ceta-lactones (f-promotac-
tone) or epoxides (l-diepoxvbutane). Subseguentiv, bis-
CME was reponed to be a highlv polent inducer o) tumors
1 the respiratory tract in mice'?) and rats, 1 Increased num-

bi.'(s OF OQUWIMOLArY GGEANIMGsS DO Gret] i Mice L o0n fa.
geated Gdiv exposures to DisCsk 4l opm And Gua”
ceif e arciriamas Ql (N fyne ang StnnNeiaeDdneg -
G0INe O TACTON eRITPeHUM DCOLTBY N a5 TOHOWING win
nar congligny ofmnndldlion exposure 3l 3 repcrtea Ut pom
BsC\E
That msCME couia be carcincgenic 'of man was st
qbsened a 1864 ana 19035 touowing 1he geaths (rom wung
Cancer O wo fFERTNEY youne emmovees ages 48 and )35
vedrs respechivery, wng nad woeked n chlgromethyidion
operations ¥ Later. 1947 4 19.vegr olt mdie chemist ang
h3g worked 1n bath the resedrch lsboratory ang prot plant
during the penod 931 tg 1Y%3 dred of jurg cancer A
taurtn lung cancer geath ogourrag o 97T in a 32 0vear aig
SMOHVER Who & as Bt empinvee Lwo vears earner Thys
empioves Nad. however. reportedly worked N the wdre-
House dnd tark tarm and [nus w4s Felatneiy remaoved frem
direct Contact with cnigrometny| ether aperations. Two ag-
diional emplovees dre currentiv aive, oul with lyng can-
cer gne. 4ge ol. had warkea :n the research and deves-
opment 1aboratlony, the cther, hag worked tor 13 vears :n
the warehouse and in the sieam-tube drier gperalion
the 1an-exchange department. Alihougn tive of the six fung
cancer empiovees were considered tabacco smokers. (his
distnibution of smokers 15 not too dissimidar tram taat of
the generat population. This tact, coupied with relatively
high sncidence of lung cancer, 16 oi approwimately 100 em-
plovees), the relativeiv youthiul age when the cancers ap-
peared. and the demonsirated potency of the chicromethyl
ethers tar amimalstsi make these ethers highlv suspircious ot
being carcinogenic for man.

Further ammal expenmental ewidence of the potem
cancengematy ot bisCME was prowvided 1n 3 report® ot
the ninding that 98 of 111 rats had gross of MICroscopic




sy i-aUrg SslaNadc, nsaiar ds the TEV can he denred gs
sul™ 4 standard There s Little evidence that exposure (0
narsene Jdl concenralions baigw ...J Pam 4 ses hlood
dysceasids O Inv and. Setting trhe TLA at 10 ppm gs a hme-
weremied dyerdgde, proviges dn 3aged mdargdin ol saiety

11 the stanaard is 10 e set at the owesl prachicable yoe-
toctante lumt, Wt g the gpuuon o some mempers Gt the
Corrmitteg that 4y alee flower than 1 com should he sewedt-
ey ‘- othe Jusende o miernenng cubslances tenzene v apor
cdn e medsured Wah reasonabie JCCuracy in cognoontra-
nors &1 least 25 low as 0. ppm; in (ke presence ol cerlgn
nreri2rences, it mav pe ahicylt to achnieve the pres.rninea
dCCumaCY and rel ity aven gt concertrations somewnat
above 1 ppm

feerayse the entects the TLY < gewigned to prevent ar»
chromsC 1 nature, 3 celling designaiion 1¢ Not appropriadte
ang & STEL ot 25 ppm s recomomenced

Oimer rerommendations: ANSEH 01669 1) ppm: Crecro-
hl()\rax a #1999y b ppm; USSR (1972 16 ppm: DDR 1797 Y
16 e, Sw gen (1973) 10 ppm: BRD 7674} O ppm (treats
ds Ccare nogeny
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ACUIINEG GuyxeMmig W3S ouat o he herer than in the
HENLrdl PUDWALION dmang Lerlg-n BIQUDS o rL0ner work -
©EMONSON dnd Nakano M 1ouna 35 cases of leuxemia s
1} evpectea. among rudber workers 1t was noted thal ten-
CeNP Nds Been y-ed extensively in (ne rutner indusiry nut
'S O 1anger emploved. aithcugn -t (s g Contamingnt ar py-
eNsIvelv uied naphtha solvents The aegree of expusure tn
nenzene i the ruober :ngustry QUIINg (Re Nirst nait of the
1940- 1954 decade may well have ceen @xcessive, \Wilsaniest
hds noteq deaths and nigon atnérmanties among warkers
0 the rubber ingustry QUMNNE the wdr vears wro were ox.
£0%ed. an the average, 19 CONCENLIALIONS O penzene vapor
of 00 ppm Nenrer MONLON-“drdno or other auihars of
SUTUIAC papers quoted o the NIQSH unddle menninn
whether ar not aDtUC danemud ar wiher Linog QvsSCrasias.
apart trom leuxemia, occurred in (he Broups Gi waorkers
thal were stugreg

Nevertheless (OSHA 0 1977 ssued an Emergency Tem-
parary Stangara (ETSy ® es.actishirg a TW A Lmu of 1 ppm
for Dengena vangr tEnrorcement ot this stanuard was voig-
ea Dy the courls) Mucn of the evigence sutslantatiag this
SCLION wds the same 35 tnat quoted 'n the NIOSH upaate
HOwever gne AdaGral paoer «was cited hy intante o
7 n ahuch mine eunemia 2ed'ns waere reparted trgm
PO funDer Nim casting prants where benzene vapor con-
cenirations aliegedqiv rarged trom Jto 13 ppm This eport
wds {nndally exarined in (OSHA feannes on 3 permanent
SR, vith essenlidiiv the same provisions a5 the ETS.
W were reid cuning the sumirer of (97T The data on
DEerLene exposure In tne Lwo planic :n question. expeciaily
durimg the rirst nart of the ten YEA emplovment perga
(794019 1950) Lovered by the STLUGY Were tound to be 1n-
compiete, unrenage and confrac.ztory. Even n 976 4
~NIGEr repact of ane of the prants mvolved, or its succes-
M showed Concentrelions in excess of 15 ppm atl severay
0Cat ans B A stuay By Haenis ef gt n 1971 ana 1974
feved e simuar Lincings, aithaugr the avergil ave’age ot
dll =amoie resuis was shghtly atocwe 1 nom During the
penca 940 to 1945 or s, when manv or the nvgiveg
SOeTrS were empioved, the permissible concentration tor
benzene exgosure {ASA siandara) aas 00 cpm in com-
MOoN with the papers cited by the N OSH update. ~o 1™10f -
MALia on iner Do JD00rmaAnies was Biven irt the In.
dnte report.

EEcemioogic studies oF workers exposed lo measured
W Cconcentratiang of benzene vapor ndve vielded nepq-
e O anconciusive results. Thorpe i arter stuGving the
accurrence o) igukemia in a papulaiicn ot 38.000 WOrKers
N d vanety of European petioleum and petrocnemical op-
eraliens. some ol whom were exposeq at leveis Q1 henzene
that 2ccasionallv reacned X pom over g perniod of ten
S€drs. 'oung that deaths trom teukemia “were nol abnor-
™dal’ tor the countnes invoived (18 vs 323 expecieq),

Retrospective styates of emotovees of a large chemicat
company, €xposed 10r many vears to benzene, mMostly at
low levels. revealed no excess maortality <4 A cohon ot
3% warkmen were divided into four exXposuie Broups” very
low exposures, fess than 2 ppm as Lime welghted average
(MW Ay low exposures. 2.9 PpM Moderate exposures, 9-24
GO ang high exposures, above X3 ppm in many areas
tnere was exposure (0 other chem:icais as well g5 o ben-
zene The duration gt exposure wds daiso dmnvided 1nto 1our
Broups. with 186 workers having 1n excess of 20 years.

10 eatns wo were due 1o anemid {wo to ieyke.
A AN Cre P e teukemig gg g comphcation OF inegse rve
CdS@y. GRly Gre g4n .iu!opw-ronlurmed Lermicigys anemisy,
ANGIVEe] g Lrevinys €xposure to henzene O sikmilicance,
5320 pom manms fhe orrer anemia deatr tagnosed g
eng o1 the gpiastic T 0e wds o 3 worker with 453 ppm
MONINS ot nenzene exposyre. Two of the leyukem:y cases
maned ewosures ol 345 ang 3035 pom  montns re.
peClivelv. wrep the rhrg “wds 0! 3@ worker with aniy 18
BOM MOning benzene exposure.,

To pul tpese SXPOSUre 1ata in perspecine. three o the
Ceceased Wwurkers hag hag 2xposures [0 henzene equiva-
et 1o 40 vears eMpIovMen: in concentrations shigntly
wdCve of telow | opom: the exposure o the tourth, of
S0redd over 30 vears, would Rave been al a concentration
of 403 opm

The predicteg deaths rrom anemia ang leukemia were
B2anag 1 respectivery The 1act thar, apart trrom the pern:.
COus anemia ceath. there adpedred t have beeqyo duse
response relduanstup, adparentlv ted to the concluston et
he authors "hat "no mortdhty 1.ndings directly a(Murlee
‘2 Ltenzene evposure were onserveq’’

The NIOSH upaate mennions the consistent hsena-
Hions g1 crromosomal annrrahons dss0ciateq wilh fzene
excosure, bul turther comments that the unoncaéﬁons ot
these Ninaings with resoect to benzene teukemidare sull
nel clear. The possbinty a1 4 Chromosamai instapinty act-
NG a5 4 stirmuius tor g latent leukemogenlc vIrUS has been
specutdted yoon <% Thig auestion was giscussed at some
length at the nigenationdg! Workshop an the roxlcologv ot
Berzere neig in Pans in Novemoer 1976 Tough' hag
RIeVIOUsIY reporieg that marked aberrations were tound
SRV N planty where LOncentraLions of benzene vapor
Were oeheved to be between 5 ana 230 ppm . ang that ne
SBNCANt changes were observed at 12 gpm. Formy 18
however siateg thal ‘here nad been 4 few cositive, as well
45 negalive, reporis at levers between 5 ang 25 pom The
CONSENsUs O 0piNIoN was that the significance ot the ting-
g Of ncregsea chromosome aberravons lor the occye.
rence of Denzene leuxemia was <tii not clear. Maugen ang
Polline reported that dMONg italian shoe warkers “aimest
dil the cases or raemopathy aue to benzoi which lesd to
death snow reatures of terminai leukemia, . gng (the leu-
kemeds) were dlwavs preceded v AQAsHC coneitions

Oninions ot the WOrKSNOp participands refative Lo the
dpproonate TLV tor benzene were varied. The hnai recom-
mendation wds ta retaim 10 DOM 45 3 permissible TWA
which must not be exceeded, but 1t was alsg specitieq that
berzene should rat be vmploved when subsitute mate.
f1als were availabie.

LeGowin's repa-17 of a cace of leukemia taliowing an
dppdient benzene-nduced 4Dlastic anemia contains 4 hg-
CussIon whuch 1mphes that there s evidence that apiastic
dnemid per se may lead 1o leuketmia, ang 1hat delaved
cases of this thisease are not conhlined to aplastic anemuga
due to benzene.

It s the opinion of the Commitiee tha! the Characteniza-
tian ol benzene gs 3 teutemogen, by NIOSH., 15 1n essense,
vahg, aithough benzene may be what Trubaut has qe-
scnbed as a4 “secondary carcinogen™ M An A2 natation
should be appied 1o benzene 1n the TLV hstings,

On the other hand. the Committee daoes not agree with
the NIOSH recommendation o 1 pPM a5 an occupationat

i3
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matrerngsy GrEinte cheaucdly o s 1ound oo gisgune treom
SAte AU fo ds much as 0% concentration i sume
IRV Al L RIRAY

e al Adule ooon Denzene pgraduces narcolic efrecty
TAmparddiie O nase af totluene; s & mare potent narCol-
AN e Mkarmes of naphthenes of simidar Somng points
ot the et 3 CRIDMC @XPOYUTe 1O 1Dt COMMounc 9
TETIME NN S8 G4LS (1sease Cdused DY any o) the commaon
FAIMOCATTON Yonents Iy AaChion on (N8 RORe Marrow mav
“est o geteciynn allerations  gnd, o seme instdnces.
miasiie anemg The cepoctea (D orally a0 voung adult
ti's1s 38 mLkg o

15 LrRue AManE Svdricarbons 4y a myveintoxcant.' s
Nhace trgn 1) rafgl cases of henzene posaning, had been
rrsgectodg ario. to 195900 Vigham ang Sarat listea 26
.';e.ilhs ey ChoQnyc henzene rQeoning in hwo omunces
wnoaly netweeen 1960 and 1951 Eleven ol these were drag-
MoseU gy LR wWhICH Ay gevelop several vears arter
Ceisaton Ol eXNDLGTe 1O benzene.

“1ast deaths -nm benzene have esulted rarm axpa-
LUty OF 1Re arder o1 200 ppmoor mogg. [0 3 rew ngiances
Larcenrrat.ons of 1000 or even (XX pom have heen reg-
Oreed it W OTNENACES WARTE BRAtNS DECurTea, Some Of these
are Lesie. 0 210 o Y050 ppm Greenpurew 7D 10 1800
pEm witn over nait above 200 Bowaiien . Y00 1o 00+
measured, One ieusemia case descrined by Hunteed and
NI Ory T ek vears drter exposure at over 200 opm: Green-
Surz, v25 1y 100G opm n tour rgams, Hetmerr s 140 o
20 som iter impravements; Savisant 318, 431 ana 470
PRM Wo210va 4T 10 310 pprms Lgiians T 1490 1o sead ppim
JPT rour L ears deatn wom feukemy; luzwaiak o 31 1o 156
por Aoy P 13010 B30 ppm, ano 210 10 630 pom v 25
patienis with acyle leykemid or prefeukemig, lkeuq. 7 100
1o A pom, T deaths, all females, none rrom leukemia

Wonsow P however, repurted bisod ¢hanges v work-
ers wAere concentrguons ot benzene vapor beiow 100 ppm
were fgund. Hermmana acd Ford’'™ rouna one geath dand
tvree Ciaes with higod changes wnere air anahsis tor ben-
rene showed 4 concentralion at 105 nom \Wilsen s re-
OOIeG e ratal Ca38s 10 4 Htant wnere the average can-
centranion of benzene vapof was X ppm in a hitth room.
35500300 with benzere panomne, Greenbure: ™ found 17
0 37 pom S0 13r as Can be aetermuneo the towest med-
sured Cancentration ol benzene vapor 4550ciateg with g
tatal case 0! henzene ntoxwcation due 1o aniashic anemial
was the nf pnm repodec by Hacdy and £lkaas in 1948 47
4 a0 A Nece rEReAled A0 analvses were made. angd 4 num-
her of Cther workers shiowed some blood abnirmalities.

Blarey - Touna hitie evidence gl benzene intoxcation
i graaa o1 M waorkers regulariv exposed Lo heazene tor
suout 13sedrs Concentrabians were genersiv low. But ute
L2141 nh(’ﬂﬂl megsurements inctcated sore axposuyies ot
the order of 23 ppm A [oilowup several years {ater
snomed no evigence ot persisting blood 6vsCrasigs. No
cases O leukerma are known 10 hdve accurred in s
group of workers Pagnotlo er al* 1tound workers i rub-
her spreading operatans invoiving naphtha with 4 rela-
yely lueh heazeneg (onent expased to benzene in Con-
Centratons which were tor (he most part between 6 and 15
ppm A rumber of blooa stugtes showed a few abrormatt.
tres Dyl only a0 were seiows Lo warrant special consder-
aupn 1h ane case the possitility ot leukemia was rased.
hut on hewng removed fram his job and given ran therapy

13

et
e e
RS

the worker recoweren Because of severgl ol Chanites hig
bhenzere exnosure Cauid nal ne reteabiy estimaten

The othier wWOrker was g group Stuoied mensiveiy
AVET 3 Derion St oseveral vedrs by Paanoita -3 He had 4 reg
count nelow Tayr muthon. 4 hamogiobin beiow (welve
grams ana suftered o nose hleeds. His aenzene exno-
sUre, 4s estimaleq 'rom <everal grindey nenags determing-
QNS Sas 1O dDOUL U DRM ATEeE his 2XpOsure tQ denrere
wds terminated, DS Hooo pciure graduatty feturned (o
norma The 38 workers i tms ptant were igtiowed up 1or
15 vears glter the use OF fapntha Contatrming benzene was
driscaniinued. None showed anv wens al permanrent binod
dbnormanties. There were taree dedths, nane beme trom
leykeomia, (0 was concludad that 235 ppe oF henzene vanar
wsdie tar most workers, Bul (hat since the mardin of safetv
issmat 3 TLN o Y0 pom was recommenaeq % Ellansivoan
d SUmMmmary O the 1naingsn the rutber spresding inadustry,
came [0 g simitar conciusion M

These CONCIUSIONs were  consisient with  (hose (‘}rl
Fuchs<™ 10 1849, wno sound vanahiors n ine Diood D)
tyres oF three workers Dul chid not consiger *rat "’VQ_
Chanees were proved 1o rosull tram fneir Senzens oano-
sures r 19 28 and 43 ppm respectaely He 4sa statea o
e cauld tind no data n the hterature on proved nenzent)
POIS0MNAE (N CoNCentratians Delow 16 ppm por could he
tind any Soviet report which Cited reasons 1Gr QeCreasing
the Russian MAC 1o o ppm.

Two anvestigdlars have sluded the etlects on rals of
exposures at relativeiv law levels of henzene v apor extena-
va penoas Deschmann ot af80 touna hat arter 3 10 §
weeks OF 3 hour-day. 3 davs/week exposure 3t 34 ang 47
ppm. rats developed a moderate gegree Of leukopend, but
that none resulted from 1510 31 ppm Nau et gri round 4
dacrease 10 the white blood cell counts ot rats taflawing
736 hours ot exposuce at 530 ppm at hentene an 3 schedule
at 8 hours. @av, 5 dave ‘weew, Rer wed amounts of %4 in
the whnite celis, @ depression m myelacyhic activity and an
NCTease N IR retdtnve numbers of red ¢e'l precursors N
the bohe MArTow were 2150 opserned.

There nave teen numerous reviews ot 1he ierature ot
benzene imoaCation  Noteworiny dre those of the MNa-
tonal Acagemy of Sciences an 1975 ana tne SNIOSH
COtRNA Jucument on benzene, punbsred n 1978 7 As g
resull of Thiy oxtremely thargugh review, NOSH recom-
mended a workptdce time weighted aserage stangdarg ot 10
opom, with a cering at 25 pom.

in 1976, however, NOSH wsued 3 revise recommentia-
Han tor an OCCuDational exphiure stanitard 1or Denzens Vi
The kev to this recommendalion is the statement tn the
introduction that "Because it 1s nal 3t present nass:hie o
astablish g sqte expasure levet rar g carcinagen, the AMOSH
recaommendation s tQ restrict exposure (o very fow evels
which can st e rebatly measured in the workpiace. " A
nyYmBer 01 FRIBTENCES are FIVEN, Prithanly 10 suppoit the
characienizauion o1 benzene 3s a caranogen tleukemaogen).
Thus most relate to teukema cases associated with hedvv
benzene exposures, either medsured or inlefred rom asso-
crdtian with aunerous C4ses ¢f Apldslic qnemia o gher
hlaod dvscrasias, Qthers are eprderuciogic studies on can-
cer i wiuch no gvidence o1 the degree, O¢ even fact, of
herzene exposure s cved. Thus in atl least two of these
papers.ti34 the word “benzene” does not appear. In these
andg other papers the madence ol vanous tvpes of cancer,
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BENOMYL

Methvl 1-(hutylcarbamovi)-2-benzimidazolecarbamate;
Bemate

C NG
TLV. 10 mgrmd
STEL, 15 mg:m!

Benamvi s 3 white crystalline soud, which has a mole-
cular wergh or 290.32. It decomases withogt melung and
hay a neginz ble vapor pressure, indicating expasure would
be v parucutate jorm. Very slightiv soluble in water, it 15
saluzie i keiene, acetone. dimetnvltormamide and chloro-
form Y Fluoromet-1- and colormerric® and liquid chroma-
toeraphic' praocedures 1or determmuming residues of benag-
mvi have been publishea.

Benomvl s the common aame tor this tungicige and
dascariCide

The acute 2ra) LD ror the rate 5 10000 mg kg, The
acute sx.n qbscrouon LD« ror the rachit s > 1000 me-ke
ApDICAlON 16 The shaveq 1ntact sxin of ten made guinea
migs. al each avel 33 a0UEOLS SULDENSIONS Lohtaimng 3,
12.5 ¢=d 25% bBenomyl as the active irgreaient i a 50%
weltapie powdcer, resuited i negingible wentauon. One of
len guined pigs nad mua envthema wo Gays atter apphca-
tian at the men rate. All guined pies at the two lower rates
angd in 3 cantso showed no irrtalion arter bwo davs Y In-
stulahion into tre eves of raobats of 1 mg of dry %% pow-
der or O 1 mtb o 10% suspension in meneral ol causea only
tempaorary mid comunctival rntgdtion ! The acute nhala-
tion LC s 2400 mgemi (> 2 e L) tor rat™ and s
equivatent to 2825 mg.m} {> 0825 mesl) for dag# 1or
tour-hour exposures. Histalogicaity, thiere was reduchion of
spermatorenIc activity in some armmais With regard ta this
activity. rna-etlect lavels tor beoamyt "or tour-hour expo-
sures are equnaent 1o > W0 <40 meemt {2 01 <0
mgsL} rcr the rar ana > 325 <825 myg-me 12 0325 <0825
mg/l) 1or the ang Additianaily niiteer tour-hour inhala-
uon exposures il the equivalent ot 100 meg:m (0.1 mg/ Ly
of henornvt over 3 penad o three weexks produced g clin-
13 Or Mistopdt-atogic indrcation ol dodumuiglive eitects
i the reg. Y

A low order of toxicity nds been tound in Chromic stud-
ies. in two-vear 'eeding studies no-ettect levels 1in the diet
are 2500 com (U 23%) tar rats {hughest level tedy anag 500

CONHICHy CH,

= | \W, NHCOOCH,
RN ' """”

ppm (005%) far daogs. Pesticide residue tolerances have
been estaplhisined 1in many food crops. They are as nigh as
15 ppm rar stone ruits and tood addilive toierances are as
high as 30 ppm ror raisinsg,'” In a three-generation rat re-
progucnon study No COMpound-reiated reproduclhion: or
lactation ditierences were observed among cortrol and
test grouns even al 2500 ppm (Q.25%), the nighest dietary
teved ted. In g teratogeric study i rat neither tng guicome
ol pregnancy Nof embryonai development was allected
even 31 5000 ppm (0.50%). the hugnest dieta.y level na
dominant letha! mutagenc study i the rat, benodm was
not mutagemic at 2500 opm 10 25%) the highest dretaoy fev-
el teg '®

Gardiner et aftl showed that rat and dog elm(%aaec
>%% ot single. oral doses of 2.4C benomvi via the-tinine
and teces wethin 72 hours. The major metaboiite was me-
thvi  3-hvaroxy-2-benzumdazole-carnamate  which  was
present in the ynine as glucwromige and: or suifate comu-
gates. Residue data on dog and ral Lissyes trom two-vear
chronic teeding studies demaons:iratea that benomyt and Its
melaboltes do aat dccumutate o animal tissues,

In view af the iow order of acule and chrforc toxcit
the TLV of 10 mg/md and the STEL of 15 mg/m’ appear
appropnate.
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BENZENE

C H,

TLV. 10 ppra { = 30 mgs/m3), Appendix AZ — Suspected
Carcinogen

STEL, 25 ppm ( = 75 mg/m’), Appendis A2

Benzere 1s 4 colorless. 10n-paiar rguid, with an ador
characterisec of aromatic hvdracartions. it has a molecular
weight 01 78.11, a boiling pownt of 80.17 C. a meiting point
o 3.5°C, a vapor pressure ot 75 mm Hg a1 20° C and 4

specttic gravity o1 087865 at the same temperature. Ben-
zene has a Hash pownt ¢t —-11.1° C {closed cup, 12° F), mak-
sng it a dangerous fwe hazard. It wds formeny denived al-
most exclusiveiy by dishilation or coal tar, but now comes
prmarily from petroleum, enther by extruction or by deaik-
viation of taluene. Benzene s slightly sotubile 1n water, but
toluble 1n all proportions in aicohol, acetone and ether.
At ong lime benzene was an important solvent, espe-
cially for rybber, as a diluent in tacquers, and 11 pant cem-
overs. Al present such uses are rimmai; most benzene 1s
cansumed 0 the chemscal mdustty, as 8 raw matenai for
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4, Aver, H.E., Fitrpatrak, ALS., Scheel, LD Asor of ‘unev of
Ar-naene Disocydndte Qunng S0rdv Aooncation or Pewvure-
thgme Faam. Oiv of Occup Hedith (NIQSHY Concinnan, OM
March 19610,

METHYLENE CHLORIDE

Dichloromethane
CH,Cl,

TLV, 100 ppm { = J60 mgsm?)
STEL, 500 ppm { = 1700 mgrm!)

Vierhviene Cchigride s 3@ JOOress voldthie uduid soiubie
N owaler (0 aniv 1'% by aegnl byt comprelely miscinie
with masi Organsc sonerts i1 Bis 3 yweel'sh QJor, (ke
maost cricringted hvarocd -2ons, The malecu'dr wergni s
34 94 g specinic graviivs L 333 o0thng point 15 3437 C dang o
solicntios g1 ==32 C \ith 25 ruah v gpor sressurs 1375 mm
He af rapm temceratute, 23 57 Closustantidl concentranions
O v dOQ? o€ reddily JChieved sherever rernviene chio-
re iy ipnled Qr spreaq QU ver @ Wege surtdce. even in g
spdce hal s nol ciosély Corrned. s fon - Hammanie ty
SAAIT LRSS, DUl AGH Burs o 2xIreme CorCilions

Nethyiece (IGRae oy Adely Gl Y Ddint remgLerc

3% 3 SOt TG0 TSNS 3y 4 SPRieIanE 4T7ent A gropge gy
~oxtares TOr 1er0S0E 20fd.r 47U A5 4 DUNNINR jgent -
NagMS rf‘e QUGE § 00T g 2000 N UG O ADCL e Binre
concent-atians of YU ppoe tApQrediv e T Pdniy Ser-
s RLNEe

Liguil met™ene (MmN ge oy DAINTYE dna e ranng o
~Niasheq N tre eyes O Conlined grt he sar Dy ioves
§ IOlhtr!q Ar DAL reMOser T emuldiionNs A DUrn C3n resgil !
s Aot promaotty rermoved Tnam o ne eves dad sedy Tne
deute ara LDy ror rats s azoul 20U ma kg

wccoraing (o Lehmann grng Fluey b sa@ht ~arcass nc-
curs at A0 1o » W0 opm ~ severdl species Of anumaly ke
TATAl LONCENTralian TOr taLen NOLES eX0OasLIE 1% RInen o
Ay duthOntes as aboul T T Deme  Rals exnosey T3
favs od Pours g Jdvt st ) DPM anowedt Sednt Lo
CRAREES ANICH aere ol touna at 30 gays
Ut T e ent rldvs al D200 gom o 1or Four weess were tiuncg
'eoNave wgney gng hiver charges Heppel ang assoc:atey
‘Oune thdl dativ seven-hour exnosures at 3000 opm 1or « i
monaihs ndd no WiIscernible etrect on dORs &Nd rapmts ancd
anh reguchion A e rale Of Zrowih Of duined &igs At
‘0000 com. tour hours a dav 10F séven and ne-hait weeks
dags and gumea migs, but ~ot monkeys. rabbits or rats de-
vedoped hver inyry. MoskowitZ and Shapuradt reported
our Cases O poramng with oae falally dppdarently gue to
Aarcotic action Cother™ reported two cases of poisoning
1IN panters who surlered trom headache, giaamess, stupor,
intabibity, numbness and Bingling (N the hmbs. Kuselgva
ana V1asak'? nolea compiaints of headache. faugue and
aration of the eves and respifatory passages by workers
expased at concentrations up 1o 5000 ppm. Neurasthienic
disorders were found in 50%. and digestive disturpances in
30% or the persons exposea. Three acule polsanings, une
involving 10ss OF consciousness, were recorded without
serious diter-cifects.

Cals eaDimer]

5. Kangzen. R.8., Craft, 8.F., Scheel, {.D., Gorsit. CH: 4m ng
Hyvg. Assac [ 2712) (19661

6. Bruckner. H.C., Averv, §.8., Statson, D.M., Dadsan, V.N., Ro-
nayne, | Arch tav Heanh Th 619 (1963)

‘Werse® stated that a chemust arter 3 vear s excosure e-
+EHNed toXIC encepnalasts with 3Cousiical 47 g Apucat Ga-
'wwans and nfaducingtions Concentrations “faguentiv w-
ceeded 500 pom. vages of 00 ppm. 800 ppm ang regrtre
raoe, 3600 npm were noted

Golubovsks and Kamchatnova® found 'v.ef 01saase o
warkers exposeq 1o melnvieng choride 3270 methdno
whicn thev stinbuted 10 the tormer. Expgsure concentrg-
B0ns were not reported.

I the earty 194Y¢ metnviene chionae was Cansigeeg
the least toxig ol the chigrinated nvdroca zon onerts
when a sate industoa arr nmait o1 300 ppm wds rop oy
Heppel et 4/1* ang tater agdoptea v the T Commattee as
pratective enaugn (o prevent any signican” ch«\L it
TeClS OF Liver 1njury ()

Supseauentiv, Stewdrt of 3" regorteg Tmat segHlCant
Qudnidies O Crbon MONOWUEe 4nd Carcox.nem (91el1g]
were groguced in rumans (RCenINg SINg e AXDosules 4t
300-700 pom ar metnviene chionge Tre [:r00x
giomn concentralions feported v S'eadr! inoroumaied
'POSe Loncwlered oBRC! INAGIR 1T Sue O rradtion 91 Car-
Q6N MonGue

ey

More wxiensne exaruration tt GO crocaction o
TRNVIgne Thinnge A4S AIer recored Dy M same anveshie
241015 HLman soLnteers exposey Lo metruiere (° Q-
e gt 00 nom otee twa naars (20K cem-oraury gne nat
Crrre Cnosermalted 1490 40 A-hour exsiosure af 30 Somi
resuiled N CArROxre™Mogiooin febe’s ey OF INGse
DermMitied 0 NAostey M exposure 10 CO a ure

This tading ot tre Body § <30adiy 10 meananze ™e-
Mviene cronce 1o CO was ronnemed Oy Ratrey. \\egman
AN Eliunsido i 4 smat 270UD O W OrKers execyed 1o 16l 1o
20 nom ey ene Ctionce SuCh daily cecedled o -
SUFES resgited ra eay:thirium niod Conoerirduians o it
COCRemGRion o s, 13l QeCrrisea i rg

Tna GHrerenngl neremeni 2 e,

ral Lz oLe O
TONL gy s < Tart O wofk
el arnon remouighn ot 4 3% Tom Q gay - eiosure ol
A0 00 pOM Ul e L IeNe CRIGAOE th aCO o Tl e
ME Oy (HAL HeveiQceD TTOM 3 Uaniy evposute T U0 38 s
LV o 30 pom

D incerzo @ “ound 1mal fumans exposes 3 10 oom
melthviene Chiguade 'S 8 Nours Nad 4 cargoxremaogiotiin
(COHbY vaiue of 322 = 0 22%, whereas an 4-nour ¢x0o-
e gt 150 ppm praguced 3 39% = 30b% iever and an 4-
rour Bxposure 4t 00 som resuited i COHD teve G ndly
= Oh3%,

in an exrensivg study several heaithy aduits of both <ex-
25 were exposed trom 2-10 Limes 1o metnviens criornce
vdpar concentrations o U 30, 100. 230 or 300 apm rar pe-
fa0ds ot 1. 3 ang T3 hours 1 a controlled enviconment
chamber. These stydies were designed to sumutdte the v pe
Qf exposures encountered 1n the incustnial setting dna con-
sisted ot both steagy. non-Huctualing vapor concentra-
tons £xposure resyited 10 & promol elevanion of carboxv-
hemoglobin. The eievation persisted langer than COHb
feom QO alone since metabolism of the absoroed methy-
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2R LTl LOnlinued Aler ePULIe Cadsey This s0l-
senfarduced COHD 1S soparently 4aded o the hadv byr-
Hen of Caruon monovge erved trom other soyrces,.

This ~tudy corroborated Previous singte oxposyre siug-
©5an IR o geleteriouy etfects ypon tne neaitn ye pertor-
m™ance o hedithy aaults <oyld be detected wnen (hev
“vere oonedltedlv exposed ta 250 ppm or tess tor 7 S hours
PeT day T ve ddvs per week fae ) weeks, or m the case of
e Mdie suliecis. 10 300 ppm an two conseculive gays 0
AMOAE  ne pdrametersg “tudieg were Compigte plgod
LUt onal chemistey (SN 1) EKG. serum mglycer-
Jes Dhoud Oressure sutiecine SIBNS ANG symptoms, yring-
sty (Comonsnivg uninary urobHinogen, neurongcal tests,
EEC. virLal evoned r280p0Nse. puimanary tunction and cog-
ndbive ooertness, Lime esiimatign. Coarainabon, anthmetic
N 1INDLCHIGN 18sis

The ~crease in COHb s reddled 1o the mMagnituge o1
trhe vapur sxpnsure S0in guration o ExXDOsUre 4nq vapor
CORTENIFanon were 1301915 Seven and ane-nait rOUr expo-
sures 1o concentrations 3s low as 19 ppm 1o 5 Udvs resyll -
20 n COHE elevatons ahout 3 DErCent in nansmokers
The aUor wds not obiect:onatie at N 00m ana many suo-
ieCls Cau g not vetact ot gt 30 or 1l gpm

3R the tovC erects or mernvienn cnlaniage are que in
Cdrt "0 s COMmersion (o carpon Tonoude 'we., wouid pre-
~UrTRth e qLeETmenied oy the DIBEnre O C31r0on monnk-
et g dnder op AT tngng tee vrrects cr CF) g
e CGHD Crom mathy ene PHOAOEe 19 Do 33 1 e o [
DOLT Ol gnGr® fosly 3 im gl PIRTOR W NAPOLr rarn Ty
JAIMO e pNEOSUTE Y ThP \ grs bt meihyiene DA
AL C 370 Monnxge e dRDINCgte waygtoe 'nromig-
Lres <taga he Lyen

S (P LIV R W TR of T s TR T 11T

Nodeletmiming wnermar a0l ke

Aoroteeweanied Gaerage TG L g LRMm oy recom.
MENCEN 1or Tethviens (R lorce n e dnsence (7 neeun-
DEAZN sldsure 'y Liron monovae "y recommeng-
Hon 15 based unon exserimentyal Qdla ontained trom non-
SMOketE ™aies af resl, and shouwd heep CORb levets weil
beiow 3 ne-cent A STEL O 500 ppm BCOMmenagen y nea
JdEA DTGRP INAt e NSt Lndparalye CNY respanuy rar
COkh Vatuts e ik, gy QCCUF wotn LG SADONLIeS 10
et ene o mGode T Canegrront PXDCNGIE 1A Ay
MHGTER 3D MOt e CPASICG g0t oy 1y, b gL R
PR Tenl O ETE e oDy re ERALE R IH VIR, IV TR (el
O] gttt

NP cocommenaganans NIOSH 11976) “3 pom L, o
Curman., 11979 3ne Elkng { 1959) 20 pEmM ANS {1, Sd)
npm LSIR (19T 15 ppen East Germany iUty <amamg
19751 vurosiavia (1971 ann Czechosiovania 16ty 1o
pom’ Sweden (19743 100 ppm: others X0 or 230 pom
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TOLUENE
Toduol

C,’H :_'CHg

Sic =

TLY, 10¢ pprie { &= 375 mg/m?)
STEL, 150 ppm { = 560 mg/m’)

Toluene 1s g colorless iquid with 3 tvpicar romatc hy-
drecarbon oqor. 1S motecular weigh! and speciiic gravity
dre 9213 ara 0866, respechivery The boiling point 15
1160 7° C ang sohqinies at -95% € Ar 25° < the vapor pres-
sure 15 28 mr Hg The closed cup tash pomt 15 J0°F s
nsQiubte 1 water. Dul MusCioie with most grgamic soivents

Tormeriy Sernvad soiely from ¢oal tar 1ciuene s now
oG dined £R-ety Trom petroieum anst s Dresent in gasoune
30¢ many cetrgieym sgvents oL s used a5 4 sOlvent on
pd-*Ms and coahbings, 1or rubiper, ois, resins erc. as a raw
materal {or *ne manulacture of benzere and a host o
otrer chem:cais, oclugmg TAT. YOI and ingreaients of
getergents. S.es and drugs.

SReCIUe O 119 Wide inGustTIdl use and CremsCal SImuan-
ty ‘0 henzere. the htgrature Of ingustrial foxicolagy and
N ustndl meqicine, particutarly the tatteér, record ngmers-
ous tnvestigal-ans gf the towud ettects of taluene ACCond-
g to Pally © the congentrabiong of totuene ang benzene
reguited 10 Cause prosiralion Of muge are apparentlv 3000
pom and 470C ppm. respectively Deatn rraom acute poison-
sng results trom 10000 ppm taruene compared wath 14000
ppm ol benze~e Several incigents ol wWOrkers peing over-
corre by towene vaoor. usually in Jontingd spdces, have
peen reponed Longley and CO-wOikersid escribe such an
eve”! abodre shid where 2‘3 men were Overcagme, Tnere
WEFE NO CRAI™S Or Lerous drtererrects. N (r111albion 01 eves
Of ‘@spIfalors Hassages was ohserveq.

From the $t3adpaint gt C1romic poisaning. * sluene coes
net Cause the sesvere imun TG The BENe MArow Charagler-
suc of benzene porsoning Gerarder stated that the my.
cligtoxicity QF penzene wads compiefely absent in tolueng
ang other aikuw: gerivatives ot benzene Von Qetuingen of
are tounc that exposure of rats at 2300 to 3000 ppm ot
tolyene caused a temporary decrease n the white-cell
count. but no evidence of injury o blood-torming organs
of iner Greenburg dnd co-warkers!$ studed a group of
painters exposed 1o toluene 'n concentrations rang:ng
from 100 to 1100 pprm. Thew Hindings included enlargement
ot the lver, macrocy toss, maderate gecrease o erythocyte
count and absciule ivmphocytosis, but ho teukaoehia.

VWalson® found that among workers exposed at iess
than 200 ppm of toluene there were some compidints 5
hegdache, lassitude and nausea. bul physical iindings were
assentially pegative AL concentrations between 200 ang
500 ppm impasrment of coordinatic 1, momentary 1oss of
memory and anorexd were also oresent. Between 5300 and
1500 ppm paipitation, extreme weakness, pronaunced loss
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of coardination and impairment Of reaction time were rot.
ed. The red cell count 1eil 1N many «ngtances, ang ~ere
were two €ases O apiasti anemig. N which recaven *oi.
tywed Mtensive “08pid! Tredtment. & tgler comiment Dy
Wilson I bowever, suggests that he aid rot rule oyt tne
possibility that some or Ine above eltecls were due 'c a
benzene impurity 1IN the teiuene used

According to Fairnall '@ severe exposure 1o {oluene may
result in a pronounced drop 'n the reg count ang parnal
destryction at the blgod-torming elements Of the Bine
marrow. However Gerarde!® siated that extensine gnimal
studies ¢clearly indicate thai toluene is not a bare marrow
poison. While there have been occasional reports ot 4Gas-
L.C anemia attnibuted (0 (otuene.” v sOMe INstances tne
presence Of benzene was nol crecluded. and there Rave
seen no “eprdenucs’ (I iMs disease 3monNg 1oiuene work-
ers comparable 10 Lhose wnich have resulted rrom oeFf‘
zene, Powars!'® reported <ix Cases of apiastic anemig oAAl
of ther tatal, among glue snuiers. AlROUED Iwuers
the solvent chigllv used. no analys:s was given of the Qe
nvoived 10 the 1313l case Exposures in these cases 3ve
much greater than would normally dnse trom cccupationiy)
use ot toluene. Thus knox and Nelson™ described an gy
slance Of permanent encephatopathy INVOkINg 2 Man ano
inhaled tolyene tegularly 1ar oy 2r 14 vedrs

Veon (etungen and co-werkersd tound that hyrman
subjects expased at 200 ppm sultereg shght but gerne
changes n muscular cnoratnaticn They conclyged r=at
such cencentration: were unlikery 1o hgve an, G:ster—bie
untowarg etrects on health. Gerarge™ hgwever teievag
that van Oetlingen § wark ot nat justity the 200 ppm m-
it Qgata et gt todnd that expenmental human sutiects
exposed 4t 200 ppm tor seven hours showed Lroioneat ¢n
DY reaction Lime. decre.se v puise rale and n 8y siond
biood pressure. They carsaer 200 pem oo high 4s (re
MAC. Takeuch ') exposed rats at 200 ppmr ana higner ¢ 2n-
centzattons of 1gluene 10r o weeks dng then 1D penZeae
tor 19 odvs. O!‘\ the bdses OF dittererces louns Delweer "he
WHUBNR-@XDOSEY Arimals ang Correls, el changes =
weighl 01 agrenal giands *e suggested that tre \ia(g
200 ppm tor 1oluene shawd be *econsidered

Smyth et gi reporteg an orar LD, aamimisterec o -ats,
to be 753 mbiskgee

On the basis of 1.2 above dala. a reguct'on m the TLy
for whluene trom X0 ppm o 00 ppm s recommenaed.
with a STEL of 150 pom

Other recommendations Cook 11945) 200 cpm: Smvtn
(1956) cc .menis that this hirmit may permit gasdy sigrs o
narcosis _tkens {1959) 200 ppm. ANSIEH(1967) 200 opm L SSR
11967) 14 ppm: Crechosiovakia t1969) 30 ppm; West Cer-
many (1974} 200 ppm. Sweden (1978) 100 ppm. East Ce:r-
many (1973} 30 ppm: QSH (1871 100 ppm
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.n@ SLONOER CONINWED ATIEE exnOsure Ceaseda This 301
-nt. ngut ot COMD o apparently agded 10 1ne Boy Dus-
=en G CITHON MOoroxde densved 1TOM DRer Sources

Trog ot cly COFTODOIALED £18VIOUS Single axposure stud-
s i QL NO Qelelenuus elfects upon the neaith or pertor-
—~ance T neaithy dgults could ne detecled when trhey
vera repealedly exposed 10 250 ppm or less tor T 3 hours
e gddy Ve gavs per week for 2 weeks, of in the case of
e mga sybrects 10 30Q pem on hwo Consecutive aays Y
ARt e parameters siudied vere complete Riood
stonb shcar enemistey (SMA 2L ERGL serum tinglycer-
TEe DFOOY Dressyure, subieCiinve s.ans ang svmptoms. yrind-
+ ¢ (Comopisting urindry urobilinogen, neurglogical lests.
T80 visydl avoked response. pulmonary tunction and Cog-
~3 0 yreriness, fime estimapon. coordination, artthmetic
Sf, inSpeilion tesls

e v apor exposute BGth duration OF €xposure and vapor
samcantrglion were faclors. Seven and one-hall hour expo-
LB 0 CORCeNtralions 4s iow as "0 ppm tor 5 davs resultl-
a? = CORE eevanons about 3 percert in nonsmaokers
T2 sgor was nol oplect onable at 2530 gom ang mamy sub-
ot couad ot getect (L at 30 or 100 ppm

I mce the fouiC efiects Of methyviene Cnionde are aue 'n
cart ot L COMErsion 10 C3rDoN Mangxge tney would pre-
W abin e gugmented By the presgnce 31 Carbon monox-
ce nothe ar Poder ef af M toung the errects of (O ang
rep COMD trom methviene chiorige ¢ be aaditine -n 3.
~oue avnosgre lesls with rats Thererare, whenever there 14
4 ITMOINEC exposure "o The vapeors of metnviene cnioride
ing C4rhon MOnOxIge. tne approapfiate 2ayudbion Tor mix.
rL78% SMOYIT e used .7 gelermirming wheétner of nol ine
svpaéLre 1§ acceptable
L me-weighted average TV o0 100 pom g tecom-
mersed tof melnyviene Ch1ande i ine absence o coluna-
Long enpOsure Lo Carnan monowvae. Thig recommendaa.
1ON 15 DASed uUpOon expenmaeantal Jdata obtained trom non-
smoxing mates at rest, ana should keep COHb leveis well
seiow 3 oercant 4 STEL o 300 pom < recommenged since
data ~acate that nedher undesiratie CNS r2sponses nor
CORE Langes are bhelv 1o 0cCuf w10 sudh expasures o
meth, ena corne T Cancurtent expasute ta ather
LALITE 31 CATDUN MONOXIAe Of BMvsiCal activ iy wall reguire
assesyTeNt O INe overall exposure and adiusiMment 1af the
Igremned ettedt
rer recommendations NIOSH 11976) T3 pom Vvest
Carmany 13978 and Eiking 11939 200 pom: ANST (1969 300
o L SSR (1970) 15 ppm: tast Germany 11973), Romania
{1973), yugostavia 11971) and Czacrosigvana (1976) 140
opm Sweden 11974) 100 ppm; others 200 or 250 ppm
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XYLENE
CoH{CH,),

O-, Me«, p-isomers

TLY, 100 ppm ( = 435 mg/m?)

STEL, 150 ppm ( = 655 mg/m3i)

Xvlene is 4 clear, flammable liquig with an aromatic hy.
dracarbon odor and a maolecuiar weight of 106,16, Com.
merical xylene 1s a muxture of three isomers, ortho, mety
and para, with the mety forrm usually the principal CoOmpo-
nent. According to Gerarde, 6 1o 15% of ethyl benzene

three 'sormers, meta, ortho, para, respectively, are: speciic
Kravity, 08684, 008801 ang 0.86104; boiling point, 134 8, T4
ind 1385° (¢ melting pou, 474, )5 and 13 to 14° ¢
The vapor pressure at 25°Cis between 7 and 9 mm Hg. The
baring ranges and flash poines of the commercial prodycy
Cepends on its grage; the 10% grade bouls between 135 ang
45° C closed cup Hash points are from 81 to over 10p° F
Xrlene 1s 1nsoluble 1n wdter, but muscible win d0s50tute
dicohol, ether and other Organ:¢ salvents,

Xviene 15 present in gasoling and mgny peiroleum sg.
»ents. It s Useqa exlensively ag a sobvent in paints ang Other
coatings, especiailv the aikyi resin vpe, and i1n rubber ce.
mants. Mela-xyieneg 15 an ‘ntermediale in the preparation
of 1sophthalic acid: ortha-wylene n the manutaciure of
pribalc anhvdrige, Ddra-xyigne in the svnithesis of tara.
prthalc acid. Ali somers Jre used in making arugs, dyes
4na insecticides.

Farhalint consigerad 'he etfects o1 yiene Simitar to
those of toluene, byt Gerarde' I g13teq that the acute 1gx-
ity ol the «yiemes was tigher.

Fabre and Tryrgul s exposed rats and rabbirg lo 4 mix.
ure of xviene .somers at a ~oncentration ot gbout 590 npm
'or eght hours a cav, $ix davs & week. After 110 davs ng
SIRSCANT dev:alians from Aarmal i the perprerai tinog
werR found A gecrease in rag and white co|| COUNts ang an
IACTease 'n the plateiet count the tlood af rabbig 1ol
lowed similar expasures at 1150 pom for 55 days, Reversinie
lesions in the cornea of cats exposed 1o xviene were gp-
sened.

Cerardet histey headache, fatigue, lassitude, irtitabatity
4Na gastrointestrnal disturbances such as Nausea, anorexta
and flatulence as the mogt ftequent symptomg among
workers exposed to wiene. A feport which suggestaq that
wiere might arfect the heart and vascular system wag Cite
ed.

Browming akso racorded reports of gastrointestingl a5
weil ag nevrological disturbances, and inyry to hearr, liver,

annarent ephieptiiorm seizure tollowing reatively briar ex-
Posure o xylene vapor.

Gerarde, however, censidered that ingusia| experi-
ence contirmed the animal experimentation evigence thyt
wiene 15 not 4 myeiotoxicant. Coldwaters was of the ops.

non that xviene was Probaniy less toxic than tolyene (g the
bone marrow. tn Most of the cases or blood disesse assoc.

ated with xylene, the presence ot
was not ryled cut.

Nelson and 4550Ctates found oo nPM ol xylene dety.

benzene as an Impunly

mtely rritating o the €Yes. nose and throat ot experimen-

tal human subrects, Greenburg 4nd Moskowitz o suggest-

ed 3 maximym allowable concentration QJ\ 200 ppm
E)

Cook." Smyth Elkingy ang Cerargait

considereq

mare acceptabie L.

this value too high, ang Gerarde suggesteq Gbb pom 3s g
o

The NIOSH criteria documen on wiere oublisheg

197504 raters (q 3 "eDOFL by Morlev e ga's in whicn rang
'mpairment and some evidence of disturbirmee & lnver
function were noted in three warkers who wérd avercome
by a gross overexposure to wviene lestimated concenirg
ton, 10.000 ppm): gne workar died, the others surrerec
Irom amnesia ang d recover. slowly however. A paper o
Matthaus describes Cofneal changes in tyrnityre RONShers
eXposed to wylene in UNKAOWN concentrations s

In a stuay of various hvdrocarbon s0lvents, Carperter o

4l foung the 4-heyr LGy ror rats 10 ve 5700 ppm The
nostll-grract concentration tor rarg dana Jogs, tollowing o:
davs (6 hours/day. 3 davs/week| was &0 pom Sensory re
$panse experiments with human Suby ts ingicateq d hy
gienic standard of around 200 ppm.

The TLV ar 100 opm. nrst adopted 196715 retainec

with a STEL of 150 apm 1t 'S believed that irenaat gtreg
will be mimimal, ang that no Hgnilicant degree ol rArCOs

Of Chronic 1vjuries wall ragy g rom canbinyed sccunationa
XDOSUre Al that level

NIQSH G §igg recommenged g HOFRDIACE envirgnmen

fal stanctard ot 100 PO 35 a4 TWA wun g ten minute Cu
g or 200 ppm

Other recommendations: 4\§) {1970) 100 pom: Wes

Germany (1974 ¢ ppm: Sweden 975) 100 ppm
Czechoslovak:a {1969) ang £ast Cermany (1973) 45 ppm
USSR (1972) 11 ppm.
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TRICHLOROACETIC ACID
TCA

C COOH

TLV, Y ppm ( = 5 mg/m")

TCA rarms defauescont crstdls win 3 momprugr
aeint O el ang g specind gravity o T el% i s d
ey strang dod, wrich meits at 37370 bois at
W75 C gng s nonttammagio, TCA s solulie i watér, Ji-
onol Jng ether

It 18 used 1 Megicing, pRcrmacy, ds 4 redgent tor altu-
SUR URAGCHION o N MARINE hearngesy

Trncnlaroacelc acid w4y hesd placed an tre Notice of
ntenged Change o 1978 4t P mesne This vdlue Rad teen
AR tor Y9TY anrt Trgnsrerag 1o TRe daeRien st in 198D
T valuye was n etror. The TN 073 ppm (= 3 mesmi,
ARICh dppeared on pgae 47hA ot 1m0 1978 Supolementat
Oacyimeniatinn v was tre vae gt guven [CA) ana
~dy [0 have been rounded 01 1o ppm. Dy anaiouy waitn
J X anemopromonc 30 1TV 1 ppmy The numeral cng
&ds then magsvertentty puced M the mgem? calumn .n-

Medl ot 1he ppm o coiumn ang this greor was 1ot Giscoy.
erey unbl nine Thae correct acopted Tiv o L opm | 5 3
M mdoand tras correchian wiul be made n the secong
poaeeg o ta WD TLY neoklen Tha 1oduwing ooy men.
H3Lun reHaets This vdlug.

The oral LDw has been reported 45 33 g s 107 rgist
1 muce, 3 as ke By ontrapedtaned! aaminsteaica, 360
mME- kg wdy 13tal to mice

TCA 5 rarrosive 10 (e skin and eve. bul not reachly
absqroed thrayeh 1he skan Atedicdl reparnts ot acule 2o,
sure ettects showed mild 10 maderate skin 4nd eve bhurns

A trme-wesghted TLV of 1 ppm 15 syggested. haseq
lardeiv an analngy 1o 2.2-tichiaropromanic a<iq, a0da toe
above meager data.

Other recommendations USSR (1976 075 ppm
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1,2,4-TRICHLORQBENZENE
CH.Cl,

CEILING LIMIT. 5 gpm ( = <0 mg/m/}

A golorleys, stable hquig al rcom tomperature, with an
AA0r wmuidr 1o (hat of e-adichiarcpenzene. ! 3-trichiorn.
venzene has a motecular weignt ot 181 40 ana g specii¢
wravily ot Ddegd gt 23%C 0 medts gt 100 Boils gt 2100 C
G as a reported Hash point or J2 67 F Itis combustitie
AU SOIUIe 1 oSt organic sofvents, But insoiuLie in wyg-
ter .

It s used as 4 dielectnic tiuid, heat transier meadium. 10
WICants  seclicigey and Ofgantc synihesiy

A Sty 0f The acule anyg sudacute INhaiation oy ¢!
richiorotienzene (92% the 1,.24-somer) by Treond ingi.
cated thal the target organs tram non-lethal evposures ot
cals. doRs, rats, fabts ang guined pils inclyged the hiver,
INCY, Bangiion coils at atl bram fevels, and mucous mem-
hranes. Lacal irritation of the lungs and tunctiondl changes
norespiraliaon, e g., dvspaea. were nated n armimals later
Gying rom nhatabion exposure.

Brown et 480 reportea ) 2 d-tnchiorobenzene 1o have a
single dose acute oral LD« of 756 mgsk for rats and 766
mg kg 10r mice. The acute percutaneous LD tar rats was
%139 meskg, Sublethal doses agmimstered repeatediv 1o
guinea piys caused hiver damage. Acute and short term (15
« o exposures, F0-200 ppny nhalation studies taded to kil
animadls, ang produced lethargy and ratarded weughl g&l{\
with na organ pathology. o Cameran et aid reported that
e thchlorobenzenes are less toxIC 1O "ats than the mong-
dand dichiorobenzenes

The atarementioned studies are short teem anes and in-
rormation needed to recommend an aithome concentra-

tion (o which workers may he repeatedly exposed during a
working lnetime wihout aaverse eitects $ wmned. Cute-
neous exposure 1o 1.24-tnchlorobenzene does not cause
chiotracne or acnetorm dermatitis but €an cause dermal -
TAnon which s grobably attntiytaisie Lo v aegreasing ac-
tign Y industnal data report an odor threshoid O approxi -
mately 3 ppm and minimai eve gnd tnroal irritdation at 3-3
ppmoan certan peopless Twenty male rals, 4 raboits and 2
male dogs were exposeq at aither 30 ar 100 ppm 1.2 $arn-
chioronenzene 198 4% purty, Y 4% ) Li-inchigronenzene;
? hourssdav, 5 davs/week far 30 exposures in 44 davs No
adverse ertects were detectable at 30 ppm with the excep-
HQn G an eleyanon ol yrinary HOROrphvnin and Ccontapor.
phviin o the rats anly at 15 ana 30 exposure diavs. NG pa-
lhalouic lesons couid be attnibuted 1o the exposure n
ronghiv 30 ditterent specimens exarmined tor each spe-
Gres v A spcond inbalation stydy was perarmed with
F9O07% pure 11 danchiorobenzene 7 hours/aav, 5 davss
week tor b consecutive weeks, ™ Thirty rats, 16 ranbis.
and 9 monkevs, 4l maies. were axposed at zero, 25, 50 and
100 ppm. Pulmonary tunclion and gperant Lenavior o
mankeys, oplhamoscopic examindlion i ranbits 3ha mon-
hevs ang bodv weight measurements hematology «hd se-
rume bigchemical detessunanons in all spectes ware con-
ducted prioe to and during the exposyre penad: no dittar-
ences wete npted among the tour exposure groups.
MICIOSCOMC Changes were seen in the parenchwvmal cels
ot hvers and kigneys trom 31 groups ol rats atter 4 ang 11
weeks gl axposure to 1,2.4-TCR, but na exposure-tetated
abnarmalities were seen gtter 26 weeks of expasure 1n anv
ol the three specias understudy.

The ahove gata do not inaicate 4 fugh svslemic Loxcity.
The recommended ceihng it 01 § ppm. based on the
IFritating properties of TCB. seems low in comparison with

405
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e wmaly tor the dighiorononzenas For the prosent, 1
wornl oy rLr ]

Othae rocammancdalians tare trichlorobionzonn: Buigarta,
Palant L §9 R, Yugosiavia, !+ ppm.
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1,1,1-TRICHLOROETHANE
See, METHYL CHLOROFORM

1,1,2-TRICHLORQETHANE
Vinvl inchioride

CH.CICHC,

Sxin

TLV, 10 ppm (5o 45 mg/mi)
S5TEL, 20 ppm { = 90 mg/ =)}

A ceaness, non-Hammahio nquic with 2 sweet odor.
1.1, 2 ncnlorogihane has a mowcylar wesght o1 133,42 and
& specihc gravity of 146 gt 00 C0 1 bosts ar $13.7°C,
trew2es af - Jod’ Cdnd has a vapor pressyce al 19 mm Hg at
20 C. Insouudne it water, 11s rsciidie witn dicohol, ether
anct omher Grgamc soivents

I s Used 8% 4 s0Ivent TOr 1AL5, 14Ins, elC, and in organic
synthieos

11 2 ngnioroethans gaprasses the central newvoys sys-
temn CAusing AICOsS, i which respoect 1t s cansidarably
mote putent than chigratorm. ™ 3 By inhatanion s acute
toxXICIty 5 somewnal greater 1or certan laboratory anmimals
{catsh than (hat of <hloraorm  Narcotc concentrations of
11 2 tacraaathane resull i wntauan to the oves and
Aose ang ection of the comunchiva Dedth accurs rrom
TeSEHTIGN afresl, LONCEMAALON PIOGUCINg dep rarcoss
ARG death dre ot the arder at 116000 ppr tor 3 twa-houe
expasure. The correspanding concentration tor chlorororm
vy 30,000 1o 4).000 opm. 112-inchioroethane 15 lethat by
Orad and suticutaneous admitstration; 0.75 2/ kg was lethal
to gogs by mouth, campared widh 225 g-kg tar ¢nlaco-

farm o Fatty deger eration at the lwer was obsened
dogs dving twu or more aavs tollowing administraugh ol
inchloraethane, which 1s also ansorbed through the oifact
skin, 4 )

More recent datd include the toliowmng i oral L0y 1t
= 114 mgsig, intraperitaneat LDgp, mayse - W4, aog - <30
gk subcutaneous LDw, mouse - 227 mg. kg, Expolure
at 500 ppm 1or § hours was tatal 1o rats. o

The current TLY o1 10 ppm was based on the toxicoiog -
cal rosemblanca (0 svmmetig tetrachloroethane, and by
analogy with the TUN tor chiorarorm, which at that time
wds 50 ppm In view ot the above comparisuons ol the tox.
ity o1 1,1, 2-4nchiotovinane with that of cndorotorm, a him-
i somewhnat lower than 10 ppen, the TLV tor the latler com-
pound, might 3¢ m orger 1or 1,1 2. tricnioroethane For the
present, the TLY a1 10 ppm and STLL of 20 ppm are
retmned.

Chher recommendations: Several western Europesn na-
Lhons and [apan had adobteg Jdie 10 pom TLY . as o8 1957
Poland, with 12 ppm, was the ory exception West Ger-
many (1979) considers it a potentidt Carcrpogen
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TRICHLOROQETHYLENE
CCl, = CHC

TLV, 50 ppit { = 270 mg/m?)
STEL, 150 ppm { = 805 mg/mi}

frickinroetiviene 1s @ nontammable, coloriess auid ot
sweetisnh pdor R has ¢ malacular weight ot 1314 and 4
speeHic gravity of 1649 The boihing pomt s 87° C and
saficdifias at -84 8° C, The vapor pressure 3¢ 20° C equats 58
mm Hg 101s practically insoluble i water, but Bighly salu-

Ble i hipids. (Parution corthicient at 37° C blood-air 9, oil-
air 941, in the presence ot axvgen and short ultraviolet
wavelength, trichiorogihviene 1s decomposad to pRosgene
and hydrochlonc aCid.

Frichioroethviene s used 10r degreasing, ury Ciedning,
and as a solvent. In the past. inchiorpetnviene was used as
an extractant (n foad-pracessing (FOIA had spproved cesi
due helow 25 ppm in decatiemaled graund cottee and 10
opm 1o instant cotiee), Thas was disconunued 'n 1975,
when NCHissued an alart, warning that tnchioraethviens
may be a carcinogen. its use ds 4o anasthetic wds aban-




NAPHTHA
See. RUBBER SOLVENT

NAPHTHALENE
Cootiy

TLV, 10 ppm ( = 50 mg/m!)
STEL, 15 ppm ( = 75 mg/m¥)

Naphthalene occurs commoniv ds whie, ¢rvsialhine
Hakes wimch Rave d strong coal tar odor It has 4 malecular
werzht of 11816 ana a specinc gravity ot 1143 1t meits ar
B0.2°C baus al 17 9%° Cand has d vapor pressure at 15° ¢
ul doproximately 1087 mm Hg. The open cup tigsh Lo 1
176° F ang closed cup s 190°F Insolubie m water. 1t dis-
sOves N most grganic solvents

Crvstalline napnthatene tinds househokd use as a month
regellent, scientihic use 1 scintillanen counters. It g an
IMBONAant raw materiai tor the manutacture of phthaiic
annvadnde, naphthol, hvdrangenated napbthalenes and
halcgendted naphthalenes: 1t or 115 derivelives are em.
ploveqn 0 gves, explosives, lubricants, tanning agents ang
emuision Dreakers.

Accoraing to Flury and Zermik Ut and Pally, D the inhala-
tion of naphthalene vapor mav cause headache, loss ot ap-
petiie ana nausea. Optical neuntis and injuries to the cor.
ned and, m addition. kidney damage have alsa been
reported. Gheth and Manami) reported opacities of the
tenvs in 8 ar 21 warkers who had been exposed ta napnihal.
eng 1ot aboul live vears, Ingestion of naphihalene in rela.
trvety large amounts has repottedly caused severe homg-
lytsie anemia and hemaglobinuria. s A hypersusceptibility,
probaoiv genencally based, 15 recogmized. v

The aral LDy tor rats 15 1760 mgskg ™ 11 was used as an
anthelmintic 1or many vears at dose feveis, 1or adults, 01 0
lo G 5 gram three uimes a dav.i several tmes hugher than
the iowest reportec lethal dose tor man of 50 mgskge an
incigent 1n which blankets containing naphthatene caused
acute hemolyuic etfects in wntants, 1n some cases tatal, has
been described. s

Palty suggested 25 ppm as a tentative limat tor naphthal.
ene vapor in air. He noted that this corresponds 1o a sdlura-
tran pressure of aporoximatelv 25% at 25° C, This value has
been used al the Los Alamos Laboratores, dccoring to

/ e

= .

\

Hyalt and Aulligan ™ Robhing o haowever, reng‘led that
concentrations in excess of about 15 ppm resuld notice-
able irrnation ot the eyes.

Cefarde!™ also suggested 25 npm as a tentetive him,
noting Inat it fepresents 25% of the concentration of na.
phthalene vapor in air saturated at 5° C,

Ir-view of the fact 1hat wraitation 15 experiedSdd at 15
PPM and that contnued exposure may result 1n tairy seri.
ous eve etfects. 3 imit lower than JS nppm wouid seerm in
order. The value ol 10 ppm TLV and 15 ppm STEL are rec.
cmmended 10 prevent ocular eftects, bul possibly nat
blood changes in hypersusceptibies.

Other recomemendations: YWes( Germany, 10 ppm. £3
Germany and USSR, 4 ppm
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The TL\ ot (13 Mg, M 15 beheveg iow eNaugEn to ming-
muye tne incdence o chioracne dng revent IRFIOUS 'Nury
1o the iver However, in view atf tra racr that hepanc
changes in rats resuiteq from 143 = ghl-hour exposures 3¢
Tad mag:mi g1 4 Mmixture of zents ang hevachiorong-
phthatenes s the margin ot sdtety of "he 05 mg- mehe tor
Fentacrigronaphthalene may be rather smai At this time,
3 STEL 01 2 mg. mosrs suggesteq.
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PENTACHLOROPHENOL

PCP; Chem-Vol; Permacide; Penta; Santophen 20;
Dowicide 7

CHCLO
Skin

TLV, 05 mg/mi
STEL, .5 mg/m

Pemachrorooheno: 15 d COlOriess, roacomoustibile sohg
With 3 preranc ogor ang g RuNgent laste. The moiecylar
WIS 66 35, specitc graviey s | 9 g 4t 20° Cand. at the
sdme remperature, tha renortea vaoor oressure of 0 Q)O1”
mmoHg it s volatde wih steam dnd noncerrosive 1o
metais its meiting point 15 1%° Cowith g Doung peint or
310°C The COMOOUNd 15 soruble 1n water {a the extent or
4 ppmoar 20°C s solutnhity in Orgamic sohenty depenas
gredliv an the nature of the soivert Sareiv soiybie n al-
kdnes, ~eniachioropnenacl is most satubie 1n methy! aico-
ot

its 4 conraq nericide. tungicice, Wood presengiine
ana mahuscIcige.

The mast important etfect of PCp "Mhalation 15 acyle
Q0is0Ming centering in the circulaton, svstem with accom.
HNVINY neart talure. kehoe ef gan toura no evidence gf
ChronIC Soisoming in ranos, The smanest letnal intraves
70U A0se was 22 mgskg. The COMOGuNg penetrates he
Shin regaity. thSlOlOgJC HHUTY 15 riainiy vascutar with hegry
fartlure. inaustnal hvgiene expenence shows thay pCp ana
15 sogium salt are capable of INGUCng gscemiant ang -
€ai as wetl as svstemic etiects. Dusts are Larticularly reryigr.
iNg 10 the eves and nose n concentrations grearar than 1
e M-I Some wntation ot the nose mav occyr at 0.3
TRAM2 3 Hargened workers  can  tolerate up to 24
me/mid PCP g highiv poisonous with a wide fange af
alute action but no pronounced cumutatine Droperties. |y
has heen demanstrateqi that
most dangerous pathiway of PCP exposure. The acute ggs.
e tDw's tor mice and rats e 130 ang 184 meskg, re-
soechvery. i The dermat £ De 1n rags 1596 mg/kg. The Nha-

iat
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'on LD tor rats s 135 MM ana ‘ar mice 135 mgmih
€ rit emnvo was shown to be most susceptinle tp (ke

toxic enects or PCP dunng the easry phases of organggen.

81544 The wort lteratyre reveais ahaut 53
oolsnmng trom
Wwood oreservative of
death -

cdses ar pCp
s use a5 3 herthcige, motusCicige o
which 30 out or 531 resulteg 1n
The sunvivars g pCp Inloxication suerer WIth -

15Ul dam.

d48¢ ana an gcyre 'YDe Of scatoma o Other SAmaRe inciyg.

ed Jacute
actlerstically

ntlammation  of the corpunctina ang
shaped carneal apacty, corneat

char.
nump-

Mess ANa shight myiingss o Orther S¥Motoms inyvoive exces-
Sive Swedting, lacnvcdrgg, HaChvpres, respirarony distross,
hepauc entargemen 300 Metanoic acidoys

The 93 mg. ms Ty and the STEL ot 15 Mg ™ dra ge.

rived by dNAQBY with other COMpouUnas or s mugr daction
and 1oucity in 4daihon (g ke SDECING dvangp e alkell: T

hon. They are Behevea low enough to pravent wdSCUIAr 1f.
ury.
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Occupational Health Guideiine for
Phenol

INTRODUCTION

This guideline.is intended as a source of informanon for
employees, employers, physicians, industriat hygienists,
and other occypational health professionals who may
have a need for such information. It does not attempt to
present all data; rather. it presents pert ent information
and data i summary form.

SUBSTANCE IDENTIFICATION

¢ Formula: C,H,OH

* Synonvms: Carbolic acid: monchydroxybenzene

¢ Appearance and odor: Coloriess to pink sofid or thick
liquid with a charactensuc, sweet, tarry odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for phenel 1s 5 pants of
phenol per muillion parts of air (ppm) averaged over an
eight-hour work smit. This may also be expressed as 19
mitiligrams of phenaol per cubic meter of air (mg/m?).
NIQSH has recommended that the permissible expo-
sure limit be changed to 20 mg/m’ averaged over a
work shift of up to 10 hours per day, 40 hours per week,
with a celing of 60 mgsm?® averaged over a 15-minule
peniod. The NIOSH Ciiternta Document for Phenol
should be consulted for more detailed informauon.

HEALTH HAZARD INFORMATION

* Routes of exposure

Phenol can affect the body if it is inhaled, comes in
contact with the eves or skin, or is swallowed. It may
enter the bedy through the skin.

» Effects of overexposure

{. Short-term Expoasure: Phenol has a marked corrouive
effect an any tissue. When it comes 1n contact with the
eyes, it may cause severe damage and blindness. On
contact with the skin, it does not cause pain but causes a
whitening of the exposed area. If the chemicatl is not
removed promptly, it may cause a severe burn or

systemic poisoning. Systemic effects may occur from
any route of exposure, especially after skin contact.
2. Long-term Exposure: Repeated or prolonged expo-
sure to phenol may cause chromc phenol poisoning.
The symptoms of chromc posoning include vomting,
difficulty m swallowing, diarrhea. lack of appetite,
headache, fainting, dizziness, dark urine, mental distur-
bances. and possibly a skin rash. Liver damag‘kand
discoloration of the skin may occcur.

J. Reporiing Signs and Sympiems: A physician shorlfi\d be
contacted 1f anyone deveiops any signs or symproms
and suspects that they are caused by exposure 1o pRénol.
+ Recommended medical surveillance (&
The followwng medical procedures should be Gade
avalable o each emplovee who is exposed o phenol at
potentially hazardous levels:

1. Initial Mediecal Examination:

—A complete hustory and physical examination: The

purpose is to detect pre-existing conditions that might
-place the exposed employee at increased risk, and to

establish 2 baseiine for future health monitoring. Per-
sons with a history of convulsive disorders or abnor-
malities of the skin. sespiratory tract, liver, or kidneys
would be expeciea to be at increased nisk from expo-
sure. Examination of the hiver, kidneys, and respiratory
tract should be stressed. The skin should be examined
for evidence of chronic disorders.

—Urinalysis: Darkening of the urine has occurred in
persons exposed to phenol after accidental ingestion or
skin contact. A wrinalysis should be performed, includ-
ing at a mintmum specific gravity, albumin, glucose, and
a microscopic on centrifuged sediment. Urinary phenal
is useful if good wndividual background levels are availa-
ble.

—Liver function tests: Since liver damage has been
observed in humans exposed to phenol, a profile of liver
function should be performed by using a medicaily
acceptable array of biochemical tests,

These recommendations rellect good industnal hygiene and medical surveillance practices and ther implementation will
assist in achweving an ettective occupatonal heaith program. However, they may not be sufficient 1o achigve comphance
with all requirements of QSHA raquliations.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Pubiic Heath Service Canters tor Disease Conlrg!
Nationat nstitute tor Occupatonal Sataly and Heaith
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U.S. DEPARTMENT OF LABOR
Occupanonal Safety ano Health Administration
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* Summary of toxicolagy

Phenal in the vapor form or i solution is an irritant to
the eyes, mucous membranes, and skin; systemic absorp-
tion causes central nervoug System effects a5 well ag
liver and kidney damage. Syddep collapse js character.
istic of gross Ooverexposure, In animals, prolonged ink;-
lation of ¢he vapor at 30 (o 60 PPm induced respiratory
difficulty, lung damage, ang paralysis. Systemic absorp-
tion by animals caused muscla twitching and severe
convulsions. There are RO reports of humap fatalities

mouth and throat, marked abdominaj Pain, cyanosis,
*Muscular weakness, collapse, coma, and death; tremors,
convulsions, or myscle twitching were occasionally
observed by Wele 0t severe. A Iaboratory technician
repeatedly exposed tg unknown vapor conczntrations
and liquid spilled on the skin developed anorexia,
weight loss, weakness, muscle aches and pain, and dark
unne; duning severa) moiaths of nonexposure there was

gradual improvemen; in his condition, byt after brief

severe dermatitis wij] result from contact with dijute
solutions, and protonged €Xpasure may result jn och-

CHEMICAL AND PHYSICAL PROPERTIES

* Physical data

. Molecutar weight: 94.11

2. Boiling point (760 mm Hg): 182 c (359 F)

3. Spectfic Zravity (water = 1) 107 (solid); 1,05
(liquid)

4. Vapor density (air = | 3¢ boiling point of phenol):
324

2 Phenoi

5. Meltmg point: 41 C (10g F)

5

7. Solubility in \ater, g/100 g water gt 20 C (68 Fy;
84 ’

8. Evaporation fate (butyl acetate 1): Less than
0.01

* Reactivity
l. Conditions contributing 1o instability: Hea
Incompanbililies: Contact wiih strong oxidizers
(especxally calcium hypoch!orite) may cause fires and
explosions,

3. Hazardoys decomposition products: Toxic gases
and vapors (such as carbon monoxide) may be released
inafire Involving phenol.

4. Special Precautions: Liquig Phenol will aftack
some forms of plastics, fubber, and coatings. Hot liquid

phenol wl] atrack aluntinum, magnesium, lead, ang zin¢
tmetals. (0]

v Flammabih'ty Y
L. Flash potnt: 79 Cnp (closed cup)
2. Autoignition temperature: 715 C{l319F) ©
3. Flammapje timits in ayr, o, by volume: LowersT 7,
Upper: 8.6 o
4, Extinguishant. Alcohog] foam, carbon dioxide.@y
chemical
. Warningproperties
1. Odor Threshold: Summer feports that the odor
threshold of phenol 1s 3 ppm: the Manufactudng Chem-
ists Association Teports 0.3 ppm: Thienes ang Haley
report § ppm,
2. Irntangn Levels: The Documentatipn of TLV
Teports that Intermirteny exposures 1o 48 Ppm phenoj
.have been observed tq produce eye, nose, and throat

MONITORING AND MEASUREMENT
PROCEDURESg

easurements to detérmine employee ceiling exXposure
are best taken during Periods of maximum expected
airborne concentrations of phenol. Each measurement

Vangr Pressure at 20 ¢ (68 F): 0.36 mm Hg N




should consig; ofa fifteen (| 3) minute Sample or seryeg of

Sampflng and analyses may be performed by coliection
of phenel in a bubbler containing sodiym hydrox:de.
followed by treatment with syifyrie acid, and gas chro.

Anaelypticg! Methods, 2ng Ed.. Val. ¢, 1980, available
from the Government Prinung Office. Washmgron,
D.C. 20402 (G PO No. Ol?-033-00369-6).

RESPIRATORS

respirators js recessary, the only fesprrators permitted
are thase thay have been approveq by the Mine Safery

Insutute for Occupationa} Safety ang Heaith.

* In addition to respirator Selection, 3 conmplete respira.

tory pretection program shouid be instituted Which
includes regular training, Mmaintenance, Inspecuop,
cleaning, and evaluation,

PERSONAL PROTECTIVE EQUIPMENT

* Empioyees should be provided with ang fequired 14
use impervious clothing, gloves, face shields (e1ght-inch
minimum), and other appropriate protective ciothmg
Necessary to prevent any possibility of ki contact wyp

made for the remova of phenol from the clothing, Ifthe

clothmg IS to be laundereq Oor otherws,

€ cleaned 1o

feémove the phenol, the person performmg the ope:r-

aton shoyld be informed of phenol's haz,

rdous proper-

body shouijg be provided Within the Immediate work

area for €mergency yse.

. Non-lmperwous clothi

methods which may be effecyv

Operatian

Application and curing
of bonding resin n
Plywood manufactyre:
apphcation ang Curing
of molding resing in
Manulacture of molde
articles, such ag

ein each Cage;

Contro!s

Process encivsure;
local exhayst
ventilatign: persenai
Protective equipment




- _ - :

electncal dpphances,
automotive pans,
foundry sand molds,
and utensil hangles;
manufacture of friction
matenats, bonded
abrasives, coated
abrasives, wood particle
board, and insulation
matenals

Jse in industnal
£oalings in drum and
zan linings, mitk and
beer-processing
£quipment, water tanks
and air-conditioning
equipment, decorative
taminates, and textile
csatings

v'se 1n synthesis of
Stermosetting phenolic
rE€3IN3, epoXy,
Eolycarbonate,
~henoxy, and
c2iysultone; synthesis
¢! aprotactam for use n
nylon 6 kbers, plastics,
and films

w'se in synthesis of
agneultural chemicais
andintermedates;
synthesis of
Fhdarmaceuticals, rubber
and plast¢ plasticizers,
antioxidants, cunng
agents, and
intermediates

Use in synthesis of
staotizers and
preservatives for dyes,
perfumes, and
lungicides

Use during solvent
refining of lubrication oil
and wax; use in
synthesis of additives
for gasoiine and
lubricating fiuids and
intermediates

4 Phenot
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Process enclosure;
local exhkaust
ventilation; personatl
protective equipment

Process enclosure:
local exhaust
ventlation; persgnal
protective equipment

Process enclosure:
facal exhaust
ventilation; personal
protective equipment

Process enclosure;
local exhaust
ventilation; personal
protective equipment

Process enclosure:
local exhaust
ventlation; personal
protective equipment

Use in synihas:s of
intermeolates n
polyester production:
proguction of corrosion-
resistant polyester ang
Folyester palyols; use in
synthesis of dye
iMermegiates

Use in synthesis of
surface-active agents
and detergent
intermedhates: in
synthesis of explosives

Use in manufacture of
disinfectant agents ang
products for industria
and household use

Use in synthesis of
synihetic cresois and
xylenols

Process enclosure; :
local exhayst

ventilation; personal
protective equipment

Process enclosure;
local exhayst
ventilation; persona|
pretective equipment

Process enclosure;
local exhaust
ventlation; personal
protective equnpmenb

Process enclosure; <
locai exhaust
ventiation; personal
protective equxpmentz;

EMERGENCY FIRST AlD PROCEDURESO

In the event of an emergency, institute first aid proce-
dures and send for first aid or medical assistance.

¢ Eye Exposure

If solid or hquid phenol or i
into  the eyes, wash ecye

Guids containing phenol get
§ immediately with large

ameounts of water, lifting the lower and upper lids
occasonally. Get medical attention immediately. Con-
tact lenses should not be worn when working with this

chemical.
* Skin Exposure

If solid or liquid phenol or lj
on the skin, promptly wash
S0ap or mild detergent an
phenol or liquids CORtainin

quids containing phenoi get
the contaminated skin using
d water. If solid or liquid

the clothing, remove the clothing immediately and
wash the skin Using soap or mild detergent and water.
Get medical attention immediately,

* Breathing

If a person breathes in large amounts of phencl, move

the exposed person to fresh

air at once. If breathing has

stopped, perform artficial respiration. Keep the affect-
ed person warm and at rest. Get medica! attention as

soon as possible.
* Swallowing

When solid or liquid pheno! or liquids containing
phenol have been swallowed and the person is con-

September 1978
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* Rescue

Move the affected person f.om the hazardous exposure.
If the exnosed person has been overceme, notify some-
one eise and put into effect the established emergency
rescue procedures. Do not become a casualty. Under-
stand the tacility's emergency rescue procedures and
know the locations of rescue equipment before the need
arises,

SPILL, LEAK, AND DISPOSAL
PROCEDURES :

* Persons not wearing protective equipment and c¢loth-
ing should be restricted from areas of sptils or leaks until
cleanup has been completed.

* If phenol is spilled or lcaked, the following steps
should be taken:

). Ventilate area of spuil.

2. I in the solid form, for small quantities, sweep onto
pazer or other suitable materal, place in an appropriate
container and burn 1n a safe place (such as a fume hood).
Large quantities may be reclaimed: however, if this is
not practical. dissolve in a flammable solvent (such as
alcohol) and atomize in a suitable combustion chamber.
3. If in the liguid form, for small quantities, absorb on
paper towels. Evasorate tn a safe place (such as a fume
hood). Allow sufficient time for evaporating vapor; 10
comgletely clear the hood ductwork. Bun the parerin
a suntable location away from combustible m-ienals.
Large quanuties can be collected and atomized in a
suitable combustion chamber,

* Waste disposal methods:

Phenot may be disposed of:

I. IYin the solid form. by making packages of phencl
paper or other flaimmable material and burning in a2
suitable combustion chamber, or by dissolving phenocl
in a flammable solvent (such as alcohol) and atomuzing

in a suitable combustion chamber. -

2. If in the liquid form. by absorbing it in vermiculite,
dry sand, earth or a similar material and disposing in a
secured sanitary landfill, or by atomizing the liqud 1n a
suitable combustion chamber, :
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RESPIRATORY PROTECTION FOR PHENOL

Condition Minimum Respiratory Protection’
Required Above 5 ppm

Vapar or Particulate

Caoncentration

£0 ppm or less

Any chenucal cartndge respirator with an organic vapor canndge(s) and dust and
must tilter(s).

Any supplied-air respirator,

Any selt-contained breathing apparatus.

100 ppm or less

A chemical cartndge respirator with a full facepiece, organic vapor canndge@).
v L
and dust and mist filter(s).

.

-
A gas mask with a chun-style or a tront- or back-mounted crganic vapor canigter
and dust and must filtar,

«
Any supplied aw respirator with a fuil facepiece, helmet, or hood. -
Any seli-contained breathung apparatus with a full facepiece. ©

Greater than 100 sem** o
eniry and escape from
Laknown concentrations

Self.contained breathing apparatus with a fuil facepiece operated in pressure-
demand or glher pastive pressure maode,

A combination resprator which includes a Type C supphed-ar respirator with g
ull faceptece operated in pressure-demand of other postivé pressure of continu-

ous-flow mode ang an auxifiary self-contained breathing apparatus operated in
pressure-demand or other pasitive pressure mode.

Fue Fighting

Self-contained breathing apparatus with a full facepiece operated in pressute-
demand or other positive pressure mode.

Escape

Any gas mask providing protection agamst orgamc vapors and particulates.
Any escape self-contained breathmg apparatus.

‘Omy NIQSH-approved or MSHA-approved equipment should be used.

**Use of supplied-air suits may be necessary to prevent skin contact while providing tespiratory protection from
airocrne concentraticns of phanct, however, this equipment should be selected, used, and maintained under the
immediate supervision of trained personnal. Where supplied-air suits are used above a concantration of 100 ppm,
an auJxtiaty seit-contained breathing apparatus operated in posilive pressure mode should also be worn.
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Occupationg| Health Guideline for
Pentachlorophenol

INTRODUCTION

This guideline is intended a4 a source of:’nf‘ormat.ion' for
employees, employers, physicians, industria hygienists,

SUBSTANCE IDENTIFIC‘ATION

* Formuia: C.Cl,OH

* Synonyms: PCP; penta

* Abpesrance ang odor: Lighy brown sglig with a
Pungent odor whe, hot.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA stand.rg for peatachlorophenoi i
0.5 mulligram of Pentactlorophengi per cubic meter of
air {mg/m2) averaged over ap eight-hour work shaft,

HEALTH HAZARD INFOHMATION

* Routes of expiosure
Pemachlorophenol can affect the body if it i inhaled, if
it comes in contact with the €Yes or skin, or 4 it is
Swallowed, [t may enter the body through the skin,
* Effects of uverexposure

Exposure 1o penlaChiorophenol May cause irritation of
the eyes and fespiratory (racy, Bronchitig has been
reported te occur, Systemic effects from either 3 large
EXposure or repeated smaller exposures include weak.
ness, loss of appetite, nausey, vomiting, shortness of
breath, chest pain, excessive Sweating, headache, and
dizziness, I fatal cases the temperature i often very
high and death May occur as early 55 three hours afper
the onset of Symptoms. The risk of setious :'ntcxication
is greater in hot Weather. Persons wip, decreased Jiyer

u.s. DEPARTMENT of HEALTH AN HUMAN SERVICES
Public Heaitn Setvice Canlers for Disgase Conttai
Natignal ingutyig tor Occupanonay Satoly ang Heaith

S.D(lfhb.r 1978

Repom‘ng signs angd Symptoms;
A Phyvsician siould be Contacted if ap yone develops any
signs ¢r Symptoms ang suspects thas they are caused by
€Xposure (o Pentachiorophengy. MY

be helpfui in esttimating the Extent of absorption,
2 Periodic Medicqt Examination, The aforementioneqg

medica} tXaminations should be fepeated on ap annua)
basts.

. Summary oftoxicolegy

Pemuch!orophcnol dust ang st cayse Lritation of tj,
eyes ang Upper respiatory tract; absorption results inan
increase in metabolic rage and hyperpy’exm; Prolonged
skin €xXposure cayses an acneform dermatitjs, Humap

mg/ra’ causes PN in the pgge anu throgae violent

terized by Weakness, anorexia, weight Joss, and profuse
Swealing; there also may ke headache. dizziness, nausea,
vomiting, dyspnea, ang chest pam. [, fatal cases, the

us. DEPARTMENT OF LABOR
Oc.:upanonm Salety ang Heaitn Administratign
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Jdeath has Occurreg 4z 0
SHMPLoms. The gy of
during hgy Weather; p

arly as 3 hours after the onser of
Serious lmoxlcauon 1S increasey
Paired livep or

ceptible 1o the effects of

¥cneform derma
of Pentachlorop
widely dissem

3. Specific gravity {water — I):20

4. Vapor density (ajr = | atboiling poing of pentach.
.’orophcnoi): Not applicable

5. Meiting point: 18§2 - 190C (360~ 374 )

8. Eva
ble
* Reactivity

i. Condz:ionsconmbuting to instability: None.

. Incompaubilhies: Centact wirh Strong oxidizers
M3y cause Iires ang explosians.

Hazardous decomposiyon Products: Toxje gases
and vapery (s

chlorinateq
phenals, ang ¢
Fentachlorgph

4. Special Precautions: N
. Flammabih’ty

1. Not combustible

Varning properties

1. Odor Threshold; The AIHA Hygienio Guide stateg
that bentachlorophenoi has a characterigsic odor. Ng
Quantitatjve information is available, however,
ing the odor threshold of thjs Substance,

2. Irri The Docy

Concern.

L% Evaluation
irritang etfec

Pentachlorg.
with good Warning

Propertigs,

MONITCRING AND MEASUREMENT
PF(OCEDUFEES

* Generaj

hing 2
Tepresent thap inhaleg by the employee),
* Method

An analytiea) method fop pemachmmphen
NIOSH Manyar of Analyyeas Methods, 3nd gy, Vit 4,

1978, vailable from the Governmen, Printing Offce,
Washmgmm D.C. 20402 {GPO No. 017.033.
* Gleason, M. N, G

Smith, R. P cu

Mine Safery
Mining Enforce.

+ A complete Tespira.
be instituted Which
inspection.

PERSOMAL PHOTECTWE EQUIPMENT

* Employees should be
Use impervioys clothing,
minimum), and other ap

¢ If ctiployess’ ciothing has hag any possibility of
being contaminateq with pemach!orophenol or liquidsg
Containing pe:(achlorOphenol. employees
change intg uncomammated clothin
Work premisas,




* Clothing whicn has had any possibility of bewg
contanunated with pentacalorophenol should be placed
in closed containers for storage unul i can be discarded
or unlll provesion is made for the removal of pentach-
lorophenot from the clothing. If the clothing 1s to be
laundered or otherwise cleaned to remove the pentach-
lorophenol, the person performing the operation should
be informed of pentachlorophenol’s hazardous proper-
fies.

¢ Where there is any possibility of exposure of an
employee’s bady to pentachlorophenal ar liquids con-
taining pentachlorophenal, facilities for quick drench-
ing of the body should be provided within the immed;-
ate work area for emergency use. .

* Non-impervious clothing which becomes contam-
nated with pentachlorophenol should be removed im.
mediately and not reworn unul the pentachloropheact

is removed from the clothing.

* Employees shouid be provided with and required (o

use dust- and splash-proof safety goggles where there 15

any possibility of pentachlorophenol or liquids contain-

ing pentachlorophenol contacung the eyes.

* Where there is any possibility that employees’ eyes

may be exposed to pentachlorophenol or liquids can-

taning  pemachlorophenol, an eye-wash foumain

should be provided within; the immediate work area for
emergency use.

SANITATION

+ Skin that becomes contaminated wut pentachioro-
phenol should be immediately washed or showered
with soap or nuld detergent and water t0 remove any
peatachiorophenol.

e Workers subject to skin contact with pentachloro-
phenol or liquids contiining pentachlarophenol should
wash with scap or mild detergent and water any areas
of the body which may have contacted peatachloro-
phenol at the end of each wark day.

« Fating and smoking should not be permitted in areas
where pentzchlorcphenol or liquids containing pen-
tachlorophenol are handled, processed, or stored.

+ Employees who handle pentachlorophenol or liquids
containing pentachlorophenol should wash their hands
thoroughly with scap or mild detergent and water
belore eating, smoking, or using roilet tacilities.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure to pentachloraphenol may accur angd
control methads which may be effective in 2ach case:
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one else and put nto effect the established emergency

Qperation Controls

* Formulation of Process enclosure;

preservalives, local exhaust
pesticides, and venmation; persoral
fung:cides

protective equipment
Application as a
preservative for wood,
starch, paint, aghesives.
leather, latex, and oils;
use in shme-algae
contryl; use as a
pesticide, herbicide, and
sr.ail control agent

Personal protective
aquipment

Manufacture of

Process enc'osure.
pentachicrophenol

local exhayst
ventifation; persofal
protective equipment

EMERGENCY FIRST AID Pnocsnu@'s

In the event of an emergency, institute first ardproce-
dures and send for first ad or medical asgsiance.
* Ey¢ Exposure

If pentachlorophenol or liquids contaming pentachloro-
phenol get into the eyes. wash eyes immediately writh
large amounts of water. lifting the lower and upper lids
cceasionally. Get medical attention immediately. Con-

tact lenses should not be wormn when working with this
chemical.

¢ Skin Expasure

If pemachlorophenaoi or liquids contaming peatachlero-
phenol get on the skin, immediately wash the contar-
nated skin using soap or mitld detergent and water. If
pentachlorophenol or fiquids confaining pentachloro-
phenot penetrate through the clothing, remove the
clothing immediately and wash the skin using soap or
mild detergent and water. If irntation is present attec
washing, get medical attention.

* Breathing

If a person breathes in large amounts of pentachloro-

. phenol, move the exposed person to fresh air at once. {f

breathing has stepped, perform artificial cespiration.
Keep the affected person warm and at rest. Get medical
attention as soon as possible.

s Swallowing

When pentachlorophenol or liquids containing pentach-
lorophenol have been swallowed and the person is
conscouns, give the person large quantities of water
immediately. After the water has been swallowad, try
to get the person to vemit by having him touch the back
of his throat with his finger. Do not make an uncon-
scious person vommt. Get medical atiention immediate-
1y.

* Rescue

Move the affected person from the hazardous exposure.
If the exposed person has been overcome. noufy some-



rescue procedures Do rot become a casualty. Under-
stand the facility’s emergency rescue procedures and
know the locatigns of rescue equipment before the need
arises.

SPILL AND DISPOSAL PROCEDURES

* Persons nat weanng protective equipment and cloth-

:ng should be restricted from areas of spiils unul cleanup

has been completed.

« |7 pentachlorophenol is spilled, the following steps

should be taken:

1. Veniilate area of spiil.

2. Collect spilled material in the most convenient and

safe manner and depost in sealed containers for reclama-

tion or for disposal in a secured sanitary landbil. Liquid
_sontauning pentachloraphenal should be absarbed in

vermiculite, dry sand, earth, or a similar matenal.

* Waste disposal method:

Pentachlorophenol may be disposed of in sealed con.

131ners In & secured sanitary landfll
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RESPIRATORY PROTECTION FOR PENTACHLOROPHENOCL

I Candition Minimum Respiratory Protection*
( Required Above 0.5 mg/m?
l Parucutate or Vapor
Concentraton
I 2.5 mg/m? or less Any chemical cartridge respirator with an organic vapor cartridge(s) and dust,
furne, and rust filter(s), including pesticide respirators which meet the require-
ments of thig class."*
l Any supplied-air respirator.**
Any self-contained breathing apparatus.**
I ) 25 mg/m? or less Any chemical cariridge respirator with a {ull facepiece, an organic vapor
canndge(s). and cust, fume, and must filter(s}, including pestcide regpirators
I which meet the requirements of this class. <
A gas mask with a chin-style or a front- or back-mounted organic vapor Gnister
and dust. fume, and mist filter, including pestcide respirators which mget ihe
I requirements of this ¢lass, O
Any supphied-air resprator with a full facepiece, heimet, or hood. O
l Any seif-contained breathing apparatus wih a {ull facepiece.
150 mg/m or less
I ( **t eye irmtation occurs, tull-tacepece respiratory pretective equipment should be used.
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